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MNOMPABKH 


B cratpe JI. ® SAxoutosol, E. M. Caspunxok u O65. I. Bpyn 
«O ckopocru cop6uHH cTpenTOoMHuHHa KapOOKCHIbHBIMH KATHOHHTaMH», TIOMeCLLeHHOK 
JUAH, rt. 144, Ne 2, 1956 r.: 


HaneyaTano CunenyeT HTaTb 
cTp. 389, crpoka 3 cHH3y KB-4 u II-7 KB-4 [1-7 
» 390, nozmucb kK puc.3 KB-4, [1-6 KB-4 [1-6 
Emxkoctbio m0 Nat 3HayueHve emkocTH 00 N. 
upu pH 7,0 upH pH 7 cm. Taos. / 
» 390, Mogmucb k pHc. 4 Emkoctb mo Nat SHayeHve emKocTu 0 Ni 


mpH pH 7 cm. Taon. 4 


B namie ctatbe, ony6muxopanHoi Bp J[AH, rv. 110, Ne 2, 1956 r. (HW. B. P 
Ounosuy4, Il. H. Huxonaes, 3.9. Touanues u H. H. Tpetpakosa, «Hx 
TONHbI apdekT B PpaBHOBeCHH KHAKOCTb—Map OuHapHbIX CHCTeM, COMeprxKallUx Jel TepocoeLs! 


HeHHA»), MO OCH OpAMHaT puc. 1 OTIOx%KeHbI 3HayeHua —AQM*. Tlognucb nog puc. 2 cnepye 
qutatb: J, 3, 6 u 8— puarpammpl cuctempr C;H;N —H,O; 2, 4, 6 u 7— puarpammbl CI 
<tempt C;H;N—D,O. 7 u 2— P—coctaB xugKoctu; 3 u 4— P—coctaB napa; 5 u 6- 
P Bost (6 — TaxKe0H Bomb); 7 u 8—p nupiyznHa. P —o6mee AaBseHHe Mapa, p — Maput 
ajIbHOe JaBeHue. Temmepatypa 75°. 
H. B. Pabuxosua 
Il. H. Huxoaaee 
3. 9. Touanuee 
H. H. Tpemoaxoea 


B mow cratbio, nomemenuyio B J[AH, T. 110, Ne 2, 1956 r.(H. M. Bonk «O6 OHO 
KNacce aBTOKONeOaTebHbIX CHCTeM»), BKPaJIHCb CJleqylomve oneyaTKH: 

B paBeHcTsax, onpeyeamomux cysKuuio NV (ctp. 190, crpoka 12 cnusy) u BeJIMUHE 
8B (ctp. 192, crpoxa 9), nponymjeH 3HakK MHHYC Nepeyx npaBbiMH yacTaMmu. 

Bmecto nepapenctsa R>O (ctp. 192, crpoka 4) qomKHO 6nITh R, >0. 


T-03129 Tlognucano K neyatu 27 II] 1957 r. Tupax 5850 9x3. 
@opmat 6ymarn 70x 1081/36. By. a. 6. Tlew. a. 16,4443 pxn. Yu.-naq. a. 1 
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MATEMATHKA 
A. B. BALLA3E 


OB JJIJIMNTHYECKHX CHCTEMAX AW®PEPEHWHAJIBHbIX 
PABHEHHH C YACTHDIMH MPOK3BOJHbIMH BTOPOrO NOPAAKA 


(ITpedcmasaeno axademuxom M. A. Jlaspenmesvim 24 1X 1956) 


IlycTb wMeeTca suIMNTHYeCKad CHCTeMa JIMHelHEIX uddpepeniManbHDlx 
DaBHEHHH C YaCTHBIMH MPOH3BOAHbIMH 


Alley + 2Buyy + Culyy + Ayu, + Byuy + Cyu =0, (1) 


je A, B, C, A,, B,, C,— 3aqanubie HempepbIBHbIe BeleCTBeEHHbIe KBa|paTHble 
ATPUIbI MOpAyKa  B HeKOTOpOl oOsacTH D, wepemMeHHbIX x, Y, 
U = (Uy, Ug,..., Un) — MCKOMBIM BeKTOp. 

Ecsm kooduuvenTb riaBHol yacru cucTembI (1) B o6acru D, yyoBue- 
30PHIOT YCJIOBHIO MOJIOKUTeMbHOH OllpefeseHHOCTH KBapaTH4YHOH (bopMpl 
SNOBHIO ComuJibsaHa (')): 


An + qBE+EBn+ECES>O *, (2) 


me = (MM, Na+--> Nn), = (%, b,.--, 8x); TO And 3aqgayu Jupuxae — 
auTH + peryJIApHoe B KOHeYHOH OHOCBASHOH o6mactH DCD,  pemenne 
(x, y) cucTembl (1), MpHHumaromlee 3ayjaHHble HelIpepbiIBHble 3HayeHua f 
a rpaHuue I'—s cyyyae JoctraTouHol rmaqKxocru I'u KoaddulueHToB 3TOH 
ICTEMbI HMCET MECTO CJle{yIOWaA aJIbTepHaTHBa DpefrowbMa. 

AgmbTepHaTHBa MpeyroabMa. HeoduopodHan sadaua eceeda pas- 
WUMA, ECAU COoMeemcmeyrolaA OOHOPOOHAA 3adaua Umeem MOAbKO mpu- 
lanoHoe peimenue (7,4) **. 

OTa aJIbTepHaTHBa YKa3bIBaeT Ha BaXKHOCTb YCJIOBHH, OCTATOYHbIX VA 
FO, TOOL OHOpoAHan 3ayaua Jlupuxse UMesa TOJbKO TpHBHaJbHOe peLle- 
Ae. 

Jf CHCTeMBI Bua 


Lu = (Au, + Buy)x + (Buy, + Cuy)y + Ayuy + Byuy + Cyu=O0 (3) 


cslyyae cumMMeTpHuHocTH A, u B, u pH coOsmofenuu (2) OMHO Takoe ycuIo- 
ie yCTaHaBJIMBaeTcA JerKo. 

B camom jeje, upuMeHanx cbopmysy Ipusa— OctporpagcKkoro (mpe,no- 
raeTca, 4uTO KOHTYyp I, KoaddHUNeHTHI cHcTeMbI (3) H HCKOMbIM BeKTOP 
(x, y) YHOBMeTBOpAIOT YCJIOBHAM, OOeCIeYHBAaIOIHM IIPHMeCHHMOCTb 9TOH 
SpMYJIbI), H YUHTHIBAA, YTO WU ABMACTCH PeWIEHHEM OMHOPOAHOH 3afayH, u3 
KTECTBAa 


(uAu, + uBuy + 1/.uA,u), + (UBuy + uCuy + 1/,uByu)y = 
= uLu + uyAu, + u,Buy + UyBuy + UyCuy + 4/ou (Aix + Biy — 2C;) u 


* Tlow cKaJIapHbIM MpoOv3BeeHHeM ABYX BEKTOPOB U(Uy,U2,...,U,), U = (U1, U2,..-, Un) 
n 
HUMaeTCA CyMMa D> uj0;. 
[=i 
** B (°) sTa aibTepHaTHBa YCTaHOBJeHa B NpeANOWIO%KeHHH, ITO A = C=E—eunnunort 
aroHaibHo MatTpuue, B =O, a ocTa/bHble KOSPPHUMeHTHI ABJIAIOTCA aHaJIMTHYeCKHMH 
(HKIMAMH CBOHX apryMeHToB (cM. Takxe (8)). 
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6yeM HMeTb 


; \\ [u,Au, + u,Buy -F tyBits a UyCuy se 
% D 


+ Vou (Aix oL Biy aa 2C;) ul dx dy = 0. (4 
IIpeqnonaran Tenepb, 4TO coOwlo,eHO ycoBHe 


(Are + Bry —2C;) 4 > 9, (x, y)ED *, (5) 


MbI BCJeycTBHe (2) u (4) momyuuM u(x, y) =0. 

B cayyae, Korga A, = B, =0, “3 (5) nomyyaerca ycnosue ITuuu (°). 3a- 
MeTHM, UTO ycloBHe (5) HemocpeycTBeHHO O6oOujaeTCH Ha CHCTeMbI Bua (3) 
B CJly¥ae MHOrHX He3aBHCHMbIX IePpeMeHHbIX. 

B paCore (°) qoKa3aHo, uTO, ecu MaTpuua — C, — MosOKUTeMbHO-oMpe- 
qesenHasd, TO AtuHa R = (u2 + uw2+...+u2)) peryJApHOrO B o6mactH D Bek- 
TOpa WU, ABJIAFOMerocsA pelleHuem cucTembI (3) mp A =C = E, B= A, = B, = 0, 
He MOXKeT HMe€Tb MaKCHMyMa BHyTpH OOmacTH D. Sto NosomwKeHHe MerKO 00- 
HapyXHBaeTCA IPH MOJOKUTEbHOH onpeyesweHHocrH —C, H B TOM CJlyyae, 
Korma | Asse (xc), B-= 0,- C= BM, 9) 8... Av =i, 
B, = 81 (x, y) E, rae «, B, %, 8, —3aqaHHbIe dyHKUMM (CKaJIApHble BeJIH- 
YMHbI), WpHuem « >O0, B >O0. ; , 

B caMom jee, npeqmomowxuM, uto R(x, y) HMeeT MAKCHMYM BO BHYTpeH- 
Heli TouKke (x, y) oOmactH D. C ofHOM CTOPOHbI, B 9TOM TOUKE MbI JOJDKHE 
HMeTb 


Rx — Ry = 0, F (6) 
ORex a BRyy< D; (7) 


Ho, c Apyro# cropoup, B cusy (3), (6) H NMOOKHTebHOH onpeyeneHHOCTH 
MaTpHlibl —C, HMeeT MeCTO HepaBeHCTBO 


OR + BRyy = (— uCyu Si au ++ Bus)/R 2 0, 


YTO ‘IIpOTHBOpeyHT ycuoBuroO: (7). DToT dakT, OveBHAHO, HMeeT .MeCTO Hi 
B CJly¥ae MHOFHX H€38aBHCHMBIX Ne€peCMeHHBIX JIA .COOTBETCTBYIOWIerO ypaB- 
HeHH a. 

IIpocto# nmpumep SHMNTHYeCKOH CHCTeMBI 


U1ixx. — Uryy aT 2ueyy = 0, Diksex + Uses — Uoyy = Q 


MOKa3bIBaeT, UTO, XOTA H He coOsOJeHO ycsoBue (2) (“mH, Kak’ eme ToBo- 
PAT, — YCNOBHE CHJIbHOM 9VIIMNTHUHOCTH), TEM He MeHee 3aqaua Jlupuxa 
Bcerjla HMeeT pelleHHe, H NPHTOM e€HHCTBEHHOEe. | 

C (pyro crTopoubl, Ja paccmoTpeHHo B (°) samunTruuecKor cH: 
CTEMBI eee a | 


Yaxe TUayy Fy Qloxy = 0, 2tlyxy + Use — Usyy = 0, te 


KOTOpan TO*Ke He CHJIbHO SJVIMNTHUHA, 3afaua Jlupuxse, BocOme, HeBOS4 
MOxKHa. B camom feue, mycrb D— Kpyrospaa o6macth | z| < 1 naocKoctY 


* Ycnosue (5) B cayyae, Korfa A=C=E£, B=0, umeetca B Hamel pa6ore (7) 
B, sToH 2Ke pa6ore. NoKa3aHO,\4TO ycuOBUA (5) : 


9 (Gg —2H + Arcos (N, x) + Bycos (N,¥)) 1 >0, (x, y) EL 
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KOMINICKCHOrO =NWepeMeHHOrO 2=x-+iy,. Ha rpaHuue I' koropoli s3ayanbn 
ly =f1, Ug=f.. Tak Kak Bce peryJIApHble PelleHHA 9STOH CHCTeMbI mpej- 


CTABIAIOTCA B BHC Uy + iu,=29(z)+ H(z), rye @ HM Y—nponsBOmbHbIE 
rOJIOMOpHbIe (pyHKWHH NepeMeHHOrO z, a z=X—iy, TO OTCIOJa ACHO,. YTO. 
Aisa paspeuiMMoctH sajaun J{upuxse HeoOxoqumo, Ten! tf = (f, + if.) ¢ 
OblJia TPpaHHUHbIM 3HAYeHHeEM TOMOMOpPHOH BHYyTpH OGMacrH D (pyHKUHH . 


Eciu sToO ycoBue coOmojeHo, TO pelieHue saqaun OyjeT HMeTb BU] 


ty + ing = (1 — zz) o(2) +2 (atinds, 


2ni t—z 


rye ) — MpOusBosbHas ToJOMOppHad PyHKUMA. : 

C nepsporo B3raiajla MOKeT MOKasaTbCA CTpaHHbIM, YTO JA TOMbKO uTO. 
PaccMOTpeHHOH CHCTeMbI paHWunat sasaya uy=fy, yx — Ugy = fo 
BCerla BO3MOX%KHA, MPHYeM OMHOPOAHAA 3afaya JoMycKaeT pelieHne u, — 0, 
Uy = ax-+b. 

IIpuBeyem eme smoOonbITHBIH IpHMep CHCTeMbI BTOporO NopaAyKa 


xAu, + yAu, — 2 (uy, + Usy) =0, yAu, — xAug + 2 (use — Uy) = 0, 


QIIMNITHYeCKOH BCIOY, KpoMe TOUKH z=O (B 9TOH TOUKe HMeeT MECTO BBI- 
poxyeHve Nopsyka), HW OOJafaronleH CuIeqyIOUlHM CBOMCTBOM: B mO6OH Kpy- 
TOBOH OOaCTH, AIA KOTOpOH, Z=O He ABJAeTCH BHYTpeHHeli TOUKOL, 3a- 
aya J\upuxsie Bcerfla uMeeT (H IIpHTOM eJHHCTBeHHOe) pellieHve, a _ ecJH 
= (0 sABJIAeTCH BHYTPeCHHeH TOUKOH Kpyra, TO XOTA HW He MMeeT MeCTa e]HH- 
CTBEHHOCTb, HO 9Ta 3afjayua BCerfa paspeummMa. Hanpumep, B kpyre |z|< 1 
pewenve sagqaunu JIupuxse wu, + iu, =f (Ha I) qaetca dbopmynon 
f dt 4 eu Rae \ f dt 


a . ——Te Ka . ’ 
t—2z oni 3 t ani Xt z 


: rly 


rye & — MpOH3BOJIbHaA TIOCTOAHHAadA. 
IIpeynosio2kuM Telepb, YTO HMCeCTCH JJIJIMMTHUeCCKAaH CHCTeMa 


C MOCTOAHHBIMH KOsPuuHeHTaMH. IlycTb %, %,..., Sy; %, Og,-+-, My, OOO- 
3HaualoT KOPHH XapakTepHcTuyeckoro ypaBHeHua det | A + 2BA + Ch?| = 0, 


a ki, Ro,..-, ky — UX KpaTHOCTH COOTBETCTBEHHO. 
Bce peryJiipHble pelleHHa cucTembl (8) MoryT ObITb mpejcTaBJIeHbI 
B Buje 
Beeti f-3 
\! (7) Sm _(m) 
u=Re DX Di Cin 27 eft” (2); (9) 


j=1 1 =1 m—0 


THE Oj, ABMAIOTCA ITI POM3BOJIbBHbIMH TOJIOMOpHbIMU (pyHKUHAMH KOMIIJIEKCHbIX 


TepeMeHHbIX Zj) =X -+ ay, COOTBETCTBEHHO; BepXHHM WHAeKC m PyHKUNK oj 


yKa3biIBaeT NMOPAOK MpOWSBOAHOM M0 2;, a Ci) spasioTcs Biome ompeje- 


JICHHBIMH TIOCTOAHHBIMH BEKTOPaMH, KOTOpble BbIparkaloTcAa et een: 
(i 

yepes KOS@puUHeHTHI cucTeMbI (8), IpHyeM ja HaxoweHua Ci, TpeOyeT- 

CA pelleHHe JIMHeHMHBIX asreOpawvyeCKHX CHCTeM. haa 

Mopmysia (9) no3sBOMAeT MPHBeECTH HCCJIeqoBaHHve OOOH JHHeMHOM rpa- 
HHUHOM 3aqaun (J[upuxse, Ilyankape u Ap.) K 9KBHBaJIeEHTHOH TpaHHuHou 
Zajlaue TeOpHu TosJIOMOpdHbIxX cbyHKUMH. 

Orcioya ACHO, UTO JIA YNOMABYTHIX TPaHHYHbIX 3ajau HeJIb3A ObIIO, BO- 
o6mle, OKHAaTb, YOO! HMeJIM MeECTO aJIbTepHaTHBE! THNa WpefrobMa HWW 
Tuna Herepa. | 

B cslyyae, Kora XapakTepHcTMyecKoe ypaBHeHHe MMECT M1-KpaTHble KOpHH. 
%,, %, HCCMefOBaHHe 9THX 3aay SHAYHTebHO ylipomlaetca. 
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3ameruM, YTO, NOmD3ysicb opMys0H (9), MOXHO ABHO IIOCTpOHTb CHHTy- 
JIAPHbIe pelieHHa CHCTeMBI (8). {laa aToro AOCTaTOYHO SaMeHHTb (pyHKILMH 
Q1m AHAIMTHYCCKMMH (yHKIMAMH C TpeOyeMol OCOOeHHOCTbIO. 


Marematuyeckait MHCTHTYT um. B. A. Ctexslopa Tloctynu10 
Axanemuu HayK CCCP 24 IX 1956 


UMTUPOBAHHAA JIATEPATYPA 


1C. Somigliana, Ann. di Matem. pura ed appl., ser. II, 22, 143 (1894). 2 A.B. Bu 
a1az3e, Cooom. AH rpysCCP, 5, M8, 761 (1944). ?H. Il. Bexya, CucTeMbl CHHryJsAp- 
HBIX HHTerpaibHblx ypaBuenul, 1950, cTp. 197-204. 4M. HW. Bumux, Martem. cOopu., 
99 (71), 3,615 (1951)... 2 Be Bim, Rend. Sem. Mat. Univ. Padova, 22, 265 (1953). 
6A.B. Buuag3e, Yen. mate. Hayk, 3, Ne 6 (28), 911 (1948). 7 A.B. Bumagse, Kan- 
lumatcKaa jucceptayud, TOWmMCCK. MaTeM. MHCT. AH [pysCCP, 1944. 
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Jlornzagn Arkagemuu nayx CCCP 
1957. Tom 112, Ne 6 


MATEMATHKA 


H. A. BAJIEHKUH, 9. JI. AKHM y A. A. JIEBHH 


MATPHUHBIE IJIEMEHTbI HEMPHBOJMMbIX YHATAPHBIX 
IIPEJCTABJIEHHM FPYNNbI EBKJIMJOBbIX JBH)KEHHM 
TPEXMEPHOLO NPOCTPAHCTBA H HX CBOHCTBA 


(ITpedcmaeaexno axademuxom A. H. Koamozoposeim 25 IX 1956) 


MatTpvuHble 9JIeMeHTbI HENPHBOXMMBIX YHHTAapHbIX MpecTaBweHuli rpynmipl 
M (3, R) eBKAMAOBbIX JBYXKeHHH TpeXMepHoro MpocTpaHcTBa Obl BMepBpIe 
BplunceHb! A. M. Pojgosbim mph MOMOMH HH*HHHTesHMasIbHOrO MeToja *. 
B sto 3aMeTKe yKa3aHHbI€e MATPHUHbIe JJICMCHTLI BLIUHCJIAIOTCA HHTerpauJb- 
HbIM MeTOJOM HM BbIBOJATCH HeEKOTOPble CBOHCTBAa 9THX MaTPHUHbIX 9JIeMeH- 
TOB. 
Henpusoyqumple yHHTapHble mpegctaBsienua rpynnpr M (3, R) sayairtca 
ABYMA WapaMeTpaMH: LUeJbIM UYHCIOM Mm HM MOO%KMTebHDIM UHMCIOM pp. 
IIpeqctraBsieHue, COOTBETCTBy!ONee 3HAYCHHAM NapamMeTpoB mM HU p, CTpouTcCA 
B lpoctpanctBe H, dyHKWHH, 3aqaHHbIX Ha rpynne SO(3) BpameHuH Tpex- 
MepHOro TIpocTpaHCTBa, HMeIOUHX HHTerpHpyeMbIH KBapaT OTHOCHTeJIbHO HH- 
BapHaHTHOH Mepbt du(w) B SO(3) uM yAOBJeTBOPAIONWINX CyYHKUMOHAaJbHOMy 
ypaBHeHHIo 


f (yo) = e~*™* 7 (); (1) 


rye y—BpauleHHe Ha yrou « Bokpyr ocu Oz. J[BuxKeHMIO g, COCTOAIeMy U3 
NapasimembHoro TepeHoca Ha BeKTOp h u Nocefyloulero BpaMeHHA Wy, CTa- 
BUTCA B COOTBETCTBHe ONepaTOp Qz, KOTOpbIlt MepeBoquT pyHKuHIO F (@) u3 
H» B dyHKILHIO 
—iprcose 
Qe (w) =e © F (@o)- (2) 


Sfecb uepe3 r oO6o03Ha¥eHa JsIMHa BekTopa h u yepe3 a, — yroul Mery 
ocbio OZ 4H BeKTOPOM ho, MosyyaoulumMca u3 BeKTOpa h up Bpalile- 


HHH ©. 
Bpid6epem B mpoctpaHcTBe H,, OpTOroHaJIbHbIt HOPMHPOBaHHbI Oasuc, co- 


CTOAINHH H3 PyHKUMH Bua 
Vo Gee eae sal ee orn (3) 


(J — wenoe aucso), rye ieee ()—MaTPHUHble 2JIEMeHTHI HEMP HBOAHMMbIX YHHTap- 
HbIX lpeycrapsenui Beca / rpynmpr SO (3) (cm. (1), cTp. 78, rye ana op- 
Myla aa T as (w)). B stom Oasuce onepaTopbl, COOTBeTCTByIOllHe Bpallle- 
HHIO ©), SaJ[aIOTCA KJICTOUHO-MarOHaJIbHBIMH MaTPHiaMH, Ha PlaBHbIX ]uaro- 


I 
HaIAX KOTOPbIX CTOAT KNeTKH Bua || Tar (@) ll, £>|m|. Omnepatoppr 
Ke Q,z, COOTBETCTBYIOMNHe CABHTY BONb OCH OZ Ha BEKTOP J\JIMHBI 7, 3aQaioT- 
U 
CA MATPHIlaMH, COCTOAILMMH W3 KJeTOK || Tea) lemetalye iil, IDHIEM 


* Jlonomweno A. M. Pogospim Ha TpeTbeM BCeCOIOSHOM MaTeMaTHYECKOM Cbe3Te B HIOHE 
{956 r. Pawee qooxKeHO B CeMHHape Mo yHKUNOHaIbHOMy aHasusy npX MockopcKom ro- 
-yJapCTBeHHOM YHHBepcHTeTe. 
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9JEMEHTE! Jin, 1yn,(g) KulerKu || J (g) || PaBHBI Hysio IpH n= HW paBHBl 
Jm,t.i,n(or) IPH n= ny, rye 


dm, ty by n(x) aad 


1 
= (= 1ynn EEE DHE | em toe Prin (2) Phim —n (v) da. (4) 


i 


OrxocntenbHo @yHKuM Pmn() cm. (4), crp. 78. 
Beranciad wuHTerpad (4), HaxoJuM 


dd mak, dis n(x) =) 
SEA EE Leet ix —ix 
V Oi + 1)Q24 +1 tla ts Pheer i: hen ciithcasd “hey bh Re ly eee 
k=0 
rye 
“Amt, nb = Pan Wm ier (6) 
Bm, 1, bn, k = eae (u) oe m, —n oN lene (7) 


BpryvcmeHve MOCTOAHHBIX Am, 1,t,n,k @ Bm,1,4,,n,k J€PKO MpOBeCTH, MpHMe- 
Hus Teopemy JleHOunua. 

Apyrou wyTb Beate Wa uHTerpasa (4) 3ako"aeTCA B 3amMeHe npows 
Beqenun Po, (uw) Pri aH (u) JiMHeHHOH KOMOHHalHeH BbIpaKeHnit Pi (uw). 
OTOT NyTb MPHBOAUT K paBeHCTBy 


J a, Lalas La 89 = 
TREE NTO artS | ees 
= (mance YECEER EAE Cha Che mina dit — 8) 


k=|/-L| 


rye Jp4s),(x) —cyukuuu Beccena nomyueworo uHyeKca u Ci a hee Koappu- 
wHeuTp! Kae6iusa — Topygouna (?). B uacruocru, 


5 ge 

legteet tel gee 8) 

Us dopmya (5) u (8’) werko NomyyaeTcaA BbIpaKeHue byacine Becosill 

NOyWeOro HHJeKca yepes TpHroHomMeTpuyeckHe (yHKUHH. Mopmyusia (8)! 

Obiia ApyruM lyTem Hosyuena A. M. Pojospi.. 

@yHKunA Jim, 1, 1,,n(X) YAOBJETBOPAIOT pasH006 pasHbiM COOTHOWIeHHAM, , 

OS6OOUIaIONLHM COOTBETCTBYIOMME COOTHOINeHHA ia dyHKun Beccena. Mp1 
yKaxKeM 3]€Cb BUA TeOpeMbl CORKeHHA DA PYHKUHH Jim, 1,1, n(x). 

Teopema caoxeHusa. Ecau napamempol ry, f2,.9 ur, 9, ceasaHel 


COOMHOWEHUAMU 
ra V ie 2 27 rycos'6 (9) 


r,cosO Fr, ri “36 ae 
Go Pmt (10) 


mo 
{ N 


DY Fins ty ton (0) P's 4 (C08 64) Pi, (cos (0 — 0) = 
k=—WN © 


='5 EAPC CAE lies (5) Phr0s0) ; me | 


l=—o 
N= min (J, i) ; 
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Jim, i 1» n (1) — 
© qs l 


= Py) D) (Se ines an eter (ty) Ps cose x © 12} 


1 =—oO s=—l, ft=—l 
x Pi, -(cos 6) P? (cos (6 — 6,)). 


Hs Teopempl cnoxenua (11) ByireKkaior pekyppeHTHble COOTHOWIeHHA JIA 
PyHKUMA Jm,1, 2,n(%). Hanpumep, nonaran B Heit 6=0, yudbepennupya 
o6e yacTH NO fy H NONarad r; = 0, re =X, MbI HaxoWuM, UTO 


In41 
Jin bas toe kX) = Sm, te (%)Tim, 1, tas b (O)- (13) 
1=1,-1 
Tlonaraa 9 =x /2, yuddpepenuupyxA o6e uacru moO 7, UM Homaran r, = 0, 
fo=X, Haxoqum 


4 , 
x pe ne (0) ice 1,, le, ny (x) ~ 


= as LV Ugton) (eae eee) Tate ere 


ot V (4 + fy + 1) (4, — ng) pie m+1 (QO) Jim, ty, la mata (X) = 
1341 
= >) Pham (0) Si, ty, (0) Im, ty. tom (2)- (14) 


l= Iz—1 


@yuHKunH Jim, 1,,1,,n(X%) YAOBMeTBOpAIOT udpepeHuvadbHOMy ypaBHeHHIO 
BTOporo TlopayKa, HalfeHHomy A. M. Pojospi. 

Pa3sOxHM TipeycTaBsleHve MOArpynnbl AByMepHbIX JBMKeHHH, HHAyUH- 
pOBaHHoe MpefctaByleHHem (2) rpynnb! M(3, R), Ha HenpHBO_MMbIe Mpel- 
cTaByieHHa. Tora nosyyaetca dopmMysia, sABJAIOUaACA YaCTHBIM CJlyyaem 
uuTerpasia Conuua ((%), crp. 406) npn v= —1/, nu wenom uw. Murerpan Co- 
HHHa MpH JNOObIX WeJIbIX H NOJYyWeJbIX 3HAYCHHAX WH v NosyuaeTcA pH pac- 
CMOTPeHHH MpescTaBJIeHHH rpynMbl 1-MepHbIX JBuxKeHHH. PaccmoTpenne rpyn- 
Tibl /l-Me€PHbIX JBHXKCHHH MOSBOMACT TAK2%Ke JaTb TeEOPeTHKO-rpylMoBylo HHTep- 
mpeTauHio BTOporo uHTerpayia Conuna ((%), ctp. 410), a Takxxe MHTerpasa 
TerenOayspa — Counua ((*), ctp. 400). 

HekorTopble COOTHOWIeHHA B TeopHH GecceyleBbIX CPYHKUHH MOJyUaroTca 
TlyTeM 3aMeHbI Oa3Hca B MpOCcTpaHcTBe UpescTaBsleHua. TakuM IlyTeM MO2KeT 
6bITb TOJyyeHO, HampuMep, pasvioweHve Conuua ((%), cTp. 153). 


BoeHuo-HHKeHepHad akayeMuA Toctrynns10 
um. B. B. KyhOpiuiesa 1 VIII 1956 


LUTMPOBAHHAA JIATEPATYPA 
.M. Tenpgang, 3. A. Wlanapo, Yen. matem. uayk, 7, B. 1 (1952). 


VU 
23. 0. Jiaugay, E. M. iug@wmuu, Ksantopaa mexannxa, 4. I, 1948, crp. 407. 
3T. H. Batrcon, Teopua Geccenesnix dyHKunh, 4. I, 1949. 
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Jloxnagn AkageMuu wayr CCCP 
1957. Tom 112, N 6 


MATEMATHKA 


M. A. KPACHOCEJIBCKHH, C. fr. KPEHH u I. E. COBOJIEBCKHH 


O JM®OEPEHUMAJIbHbIX YPABHEHHAX C HEOrPAHHYEHHBIMA 
OMEPATOPAMM B FHJIbBEPTOBOM IIPOCTPAHCTBE 


(I1pedcmaeneno axademuxom A. H. Koamoeopossim 25 1X 1956) 
ByeM paccMaTpHBaTb ypaBHeHve 
ax; 
qt Alix =f (1) 


B THuIbOepToBom mpocrpancrse H, rye A(t) mpu Kaxyom t (0 <t<b)—camo- 
CONpa2KeHHbI onepatop, a f (t)—cbyHKuHA co 3HayeHHaMH B LH. 

B Oomee o6uleM calyuae OaHaxoBa IpocTpaHcTBa 93TO ypaBHeHHe UCcyIe,o- 
Bal T. Kato (1). [pu onpegenenHpix mpeqnoowKeHHAX OH OKa3zaJ, 
MCHOJIb3yA TeOpHio NOJyrpynu, Yo pelieHue OMHOPOAHOTO ypaBHeHUuA 


atA(t)x=0 (2) 
C HayaJIbHbIM yCJIOBHeM X, 43 OOJacTH oupeyeteHua D(A) onepatopa A (s): 
x (s) = Xp (3) 

MOXKeT ObITh MpefcTaBseHO B BHe 
X(t) a C,. Shes (4) 


rye U(t, s)—onepaTop, orpaHHYeHHbId HM HeNpepbIBHbIi MO COBOKYIHOCTH 
t wu s. Pewenue ypapuenua (1) Kato 3aTem KoHCTpyupyeT B BUye 


x(t) =U(t, 0) x) + Qf (), (5) 
rye 
t 
Qf (t)=\U (t, 8) F(s)ds (6) 
0 
TIpH 2K€CTKHX OrpaHMyeHuAx Ha cdyuKuuto f (ft). 

B cratbe apropos (?) onepaTop Q Obl NosBeprHyT JasbHeliwemy usy4e- 
HHO. B yacruocrn, Opli0 NoKasaHo, uTo (5) jaeT pelieHve ypaBHenua (1) 
MIpH JuOOoH HenpepbiBHO Auppepenuupyemoli f(t). Cyax mo pedbepaty Bs Math. 
Rev., 17, Ne 1 (1956), Karo Takxe nomyyva ananorMunblit pe3symprar. 
C momomb¥o onepatopa Q B (?) OblwIO TakxKe paccMoTpeHO ypaBHeHve Tuna 
(1) c HemuMHeHocTaMnH. : 

B paccmaTpyBaeMoM H2Ke YaCTHOM cayyae onepatops! U u Q moryr. 
ObITb MSyYeHBI Gosee JeTatbHO. OrmeTHM, 4TO J\pyrHMH MeTOaMH ypaBHe- | 
Hve (1) c onepatopamu A (t), qelicrByionluMu B rusmDOeproBoM MpocTpaHcTse, 
u3yyasocb B paOorax M. Bumuxa u O. Jlaqpnxencxoli (°, 4). 

1. IIpeqnonaratoTca BbITOJHeHHBIMM cuIeqyoMe yCOBUs. . 

a) Onepamopou. A(t) camoconpsrcenbl u paeNomepHo noAYyoepanuuenol 
cnusy: (At) x, Aik ee | 
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6) Onepamopn A~* (t) npu0O<a <1 cuaono Ougbepenyupyemo. no t, npu- 

Mm onepamopel 
G. =A OSA“) (7) 
2PAaHUYLeHbL PABHOMEPHO OMHOCUMeAoHO « U t. ’ 

B) Onepamop C,(t) cuaono nenpepoieen no t wu oepanuuen. 

YcOBUA ©) H B) BbINOMHAIOTCH OYeBUHbIM OOpasom, ecuu A (t) He 3a- 
acuT oT t. IIpocro mpopepsetca ycnopue 6), ecu onepatopy A (t) np 
AS IMUBBIX £ KOMMYTHPyoT pyr c Apyrom. 

HnTepecHbIM sBJIAeTCH BONPOC O TOM, IPH KaKHX YyCuIOBUAX U3 a) MB) 
feyyeT 6). * 

Orpanuuennbili onepatop F, jelicrsyiomuli B H, Has0Bem aGcomoTHO 
‘PaHHYCHHbIM TO OTHOINeHHIO K OPTOHOpMHpoBaHHomy OGasucy {e;}, ecu 
eCKOHeCYUHAA MaTpHa C ayleMeHTamu |(Fe;, e;)| ONpesemaerT orpaHuueHHbtli 
1epaTop B rHJbOepToBoM npoctpanctBe. Hopmy stToro onepaTopa o6osHauHM 
spes NV (F, e;). Ormerum, TO OnepaTopbl, HMeIOMHe KOHeEUHY!O adcouNOTHYI- 
opmy (cM. (°)), aOcouOTHO OrpaHHyeHbI MO OTHOUWIeHHIO K JOOOMy Gasucy. 


Teopema 1. fTycme onepamop A (t) cuaono Ouddepenuupyem no t u 
pu Kkascdom t. enoane nenpepoieeH. ITycme onepamopet C,(t) a6coaromxo 
PAaHUYeHbL NO OMHOWeHUIO K Oasucy {e;(t)}, CocmaeraeHHOMY U3 COOcméeH- 
bX BexKmopoe Onepamopoe A(t), npusyem gdynkyun N[C,(t), e; (t)] paeno- 
€pHo oepanuuena na [0, 6). 

Toeda us ycaoéeuti a) u B) Caedyem 6). 

JloKa3aTeJIbcTBO TeOpeMbI ONHpaeTcA Ha oOGobmeHHe dopMysbI AUcbdepex- 
ApOBaHHA HO Mapametpy (yHKUHH OT CaMOCOIpAXeCHHBIX ONepaTopos, 
VYeHHOH B (°). 

2. Mopmyvia (4) NosBOAeT CTPOHTb pelleHuaA 3ayaun (2) — (3) u Torga,. 
ra x» € D(A). 

Teopema 2. ®yxkyua x(t), onpederennaa dopmyaoti (4), yOoeraemeopserm: 
pu t >s OOHOpOOHOMY Ypaenenuto (2) npu a‘wbom x,€H. 

Bosiee oOnlee yTBep»xKyeHHe JA Clyyad mNocTOoAHHOrTO onepaTopa A 
CTAHOBJIeHO B (*) (CM. Takxe (8)). 

Teopema 2 ocHopaHa Ha ToM, uTo U(t, s)x,€D(A) upu t>s u mupu 
O60oM x ,€H. IIpH joKasatTespcTBe JlaJbHeHWIMX TeOpeM HUCMOb3yeTCA 
lee CHJIbHbIM (bakT, ipeACTaBJIAIOUMH, Kak HAM KaKeTCH, CaMOCTOATEJIb- 
IM HHTepec. 

Teopema 3. pu t>su0<«<2 onepamopu A*(t)U(t,s) oepa- 
UMeHbL U Chpaeednuea ouenkKa 


JA OUG s)I<ME—s)*. (8) 
yenka (8) cnpasednauea u npu a=2, ecau C(t) ydoeremeopsem ycaocéeuto 
ip 6: 

|C (4) —C(s) |< Ll t—slé. (9) 


cau onepamop A nocmostHen, mo (8) é6oinoAHsAemca npu ecex «> 0. 
Vis teopempi 3 culeqyeT, B YACTHOCTH, YTO NIpH BbINOMHeHHM ycuoBuA (9) 
eleHHe O/HOposHoro ypaBHeHua (2) ABaxKbl Audpepenuupyemo no ¢ upH 
S. 
a Teopema 4. [Tycmo gynxyun f(t) yooeasemeopsem ycaoeuro Lips, 
<1. Toeda g@opmyaa (5) onpedeasem pewenue npu t>O0 ypaéenenua (1) 
pu ArO0M HAYAAbHOM YCAOBUL xX, & H. 


ci dx 

Ecau X,€D(A), mo amo pewenue o6nadaem ceoticmeom Ja*wal < 
OM|t |-* npu a<e. 

B sToli Teopeme Jilin cayyad ypaBHeHuli B ruJbOepTOBOM MpocTpaHcTBe 
CHJIEH COOTBETCTBYIOMMM pe3syJIbTaT H3 CTaTbu (*), Te paccCMaTPHBaJIUCb 
paBHeHHA B OaHaXOBbIX IIPpOCTPaHCTBa % 
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4. Uepes C o603HayHM MpocTpaHcTBO HempepbiIBHEIx Ha [0, 6] dyHKuui 


f(t) 30 sHayenusamu B H c HopMoli |/f|c = max | f (¢)|, a aepes Ch mpoctpax- 

CTBO HelIpepbIBHO upepeHUMpyeMbIX (yHKIMH, PaBHbIX HyJIO TPH t= 0, 

c HopMon ||f ||. = max \f’ (t)|. Onepatop Q, ompeyeneHHpli copmysou (6), 
0 ¢ + 


JeicTByeT HW OrpaHHyeH B STHX MpOCTpaHcTBax. 
Teopema 5. Ecau f(t)€C, mo 


| QF (¢ + At) — QF (#) |< KiAt| In At |-[ Ff lc. 
Ecau f (t)€Co, mo 


SOF (t+ At) — 5 OF ()| <KaAt | In At]. [fl 


V3 teopem 4 u 5 caeqyer Teopema: 
Teopema 6. Ecau onepamop A * (t) enoaxe nenpepoleen, mo onepamop Q 


1 
#@noave Henpepoleen 6 npocmpancmeax C u Co. 
5. [lepeiyem K pacCMOTpeHHIO HeJIMHeHHOrO ypaBHeHHA 


atAx=Ft 2. (10) 


Byjem mpeqnosiaratb, uro onepatop A(t) ygoBmeTBopsxeT ycuIoBusAM a), 6), 


B) HM pu Kaxkyom ¢t oneparop A~* (t) BnomHe HenpepbiIBeH. OTHOCHTeJIbHO 
f(t, x) Oyqem npegnonaraTb, 4YTO OH ABJIACTCA HEMPePbIBHbIM Or paHHYCHHBIM 
ollepaTopoM co 3HayeHuamMu B H, ompegeneHHbim Ha [0, 6] xX T, rye T — 
map payuyca r C DeHTPOM B Xp. 

[lapaniembHO c ypaBHeHuem (10) paccMoTpHM MHTerpasbHOe ypaBHeHH 


x(t) =U (Lt, 0)% + OF It, (él (11 


Ecam pemenve x(t) wHTerpambHoro ypaBHeHua (11) TaKoBo, TG 
f(t, x(t)] yqosnerBopset ycnoputlo Lipa(«<1), To B cHsy TeopeMbI 
“pyHKUHA x(t) ABMseTCH pelleHHeM. quddepeHuvasbHOrTO ypaBHeHua (10) 
YHOBJIETBOPAIONIMM HayaJbHOMy ycJIOBHuIO x (0) = Xp. 

Teopema 7. Ypaenenue (11) na nexomopom ompesxe (0, h] (h <p 
umeem HenpepoleHoe pewenue. Ecau 6biINnOAHEHO YCAOBUE 


[F@+At, x+ Ax)—Fit, x) <K ([At|* +] Axis) (& <}), 


mo Kacdoe Henpepolenoe pewlenue ypaeHenua (11) seasemca pewenuem npth 
t >0 ypaenenusn (10). 

6. Tpe6opanue HenpepbiBHocTH onepatopa f(t, x) saBJAeTCH JIA THJb 
OepTOBa IIpOcTpaHcTBa BeCbMa 2Ke€CTKMM. 

Ecau, HanpuMep, paccmorpeTb onepatop f(x) =x, To na Ly, ou i 
BCIOAY OnpefeweH WM He HellpepbiBeH. Oyunako 9TOT onepaTop orpaHHueH 4} 
HeNPepbIBEH B MPOCTPpaHCTBe HeMPepbIBHbIX (PyYHKIHH, ABJIAIOUeEMCA YaCTb 
L,. Ilostomy BaxkHO M3y4HTb culyyali omepaTopos f(t, x), orpaHWueHHbIX 4 
HENPePbIBHBIX HA HEKOTOPOM JIMHeCHHOM MHOoxecTBe M mpoctpaucrsa Hf) 
ABJIAIOULEMCH OaHaXOBbIM MPOCTpaHCTBOM M0 OTHOWIeHHIO K pyro HOpM 
\|<\lv- pu arom o6praHo uMeeT MecTO HepaBeHCTBO 


|x| <A] ela (EM). (12. 


Jjonycrum, 4To onepatop f(t, x) yelicrsyer us MBH u HenpepLipeH 


a onepatop U (t, 0)x, + Qy neactsyer us H B M. Torga B ypasHenuu (10) 
MOXKHO CielaTb 3aMeHy : 


x(t) =U (t, 0) xX + Qy (2) (13 

M fepeliTH K MHTerpadbHOMy ypaBHeHHIO 

y(t) = Flt, U(t, 0) x) + Qy (d)] BR 

‘€ HellpepbiBHbIM B H onmepaTOpoM B MpaBol uacru. | 
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Teopema 8. /Tycmb onepamopu A (t) yOoeremeopsiom ycaocguam npe- 


nO YUyeeo NYHKMA U, Kpome moeo, onepamopo. A“ (t) npu HeKomopom e, 
<e< 1, deticmeyrom us H @ M, npusem 


| Aan (t) X \\at Sq||* le (x is ); . 


le q He 3aeucum om t. Ilycmb onepamop f(t, x) co snaveHuamu 6 H 
ypedeneH U HenpepbleeH 6 OKpPecmNocmMu mouKU {0, x9} nmpocmpaxncmea 
, Ob] X M. Tlycme, Hakoney, x, € D(A‘). 

T0eda Ha Hekomopom ompesKe [0, h], h<6, cyiuecmeyem Henpepblenoe 
H pewenue uxmeepaaenoeo ypasnenus (14). Ime peulenue no qdopmyaze (13) 
ipedeasem Henpepoienoe 6 M u Ougpepenyuupyemoe 6 H pewuenue x(t) ypae- 
HUA (10), ecau dynKyusn f(t, x) yOoeremeopsrem ycaosuto 


[FE + At, x4 Ax)— f(t, x) ln <K (jAt|* +] Axi). 


7. B 3aKsioyenve IpHBeyem npumep. PaccmorpuM cMeulaHHyio 3ajayy c 
/EBBIMH TPpaHHUHbIMH YCJIOBHAMH JIA YPaBHeHHA TeMJOMNPOBOAHOCTH C He- 
{HEHHOCTbIO: 


Oo = Au +f(t, s, u) 


OrpaHHyeHHOK OOwacTH A-MepHoro MpoctpaHctBa. Jia mpocrorbl OyjemM 
MTaTb, uTO dyHKunA f(t, s, u) HenpepbiBHO yUudPepeHunpyema 0 BCeM 
+ 2 mepemenubim. M3 tTeopempbl 8 BbITeKaeT JIOKaJIbHad TeopeMa CyLeCTBO- 
HHA OPPaHHYeHHbIX PeleHHH STO CMelaHHOH 3ayauH JIA MpOcCTpaHcTB Cc 
IsMepHocTbio n=2, 3. Ecmm pa3mepHocTtb n>3, TO cymlecTBOBaHHe 
IN€HHH yaeTCA NOKa3aTb pH OrpaHHyeHuax Ha poct dbyHKuun f(t, s, wu): 
(t, s, u)|<a+bdl|u\™, rgae m<1+4/(n— 4). 

IIpu ucceqoBaHHH MPHBeJeHHOH CMellaHHOl 3ajayH CyIMeCTBeHHO UC- 
JIb3OBaHbI pesybTaTH! B. A. Mbuna (*°) uw M. Pucca o ApoOubix § crene- 
[IX OnepaTopa Jlammaca u OOmIHe TeOpeMbI O paclelJIeHHH JIHHeHHOrO one- 
Topa (1°). 

Tlocrynusto 
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MATEMATHK4 


B. B. JIMACKHA 


TEOPEMA O CNEKTPE BO3MYIJEHHOrO J{MOSEPEHIMAJIbDHOrC 
OMNEPATOPA ) 


(Zpedcmaeneno akademuxom A. H. Koamoeopoceim 27 1X 1956) 


PaccmaTpuBaetca udpepeHiwaJbHbIH ONepaTop 
4 
Lu = — Au + p(x) u, (1) 


rye A-—oneparop Jlanmaca, x (x1, %_,..+, X1) —TOWKa M-MepHOrc BeuLeCTBEH: 
HOFO eBK JIM OBa MpocTpaHerBa En, Py (x)— HeMpepbIBHaA KOMMIeKCHad PYHKUAA, 
IIpeynonaraetca, 4TO OONACTbIO ONpesesIeHHA ONepaTopa L saABAAeTCS 
iexoTOpoe JHHeiiHoe MHOrooOpasve D(L), mmoTHOe B TrHJIbOepTOBOM Tpo: 
CTPaHCTBe KOMIMJICKCHBIX (PyYHKUMH, KBaypaT KOTOPbIX MHTerpHpyeM HO BCeMy 
Gn- TusabOepTopo mpocTpaHcTBo oG03HayaeTCA, KaK OObIUHO, Le. Ilpeqnome 
raeTca Jlamee, 4TO onepatop L 3aMKHyT H WMeeT pesoubBeHTy Ry C OONACTbK 
perysapHoctu o. Ilocmequee o3HayaeT, 4YTO AA KE o ypaBHeHHe 


(L—dE)u =f 


mp mo0om f€L, uMmeer eMHCTBeHHOe pelleHHe, mpuHagmexanzee D (L) 


WM TIpu sTOM sHHelHEI onepatop (L —AE) *= R, orpannuen. Hapsgy c one 
patopom (1) paccMaTpHBaeTCA BOSMYLICHHbIN udppepeHUHabHbIH OlMepaToy 


Lu = — Au + (pi (x) + p2(x)) 4, ( 


rye p2(x)— HenpeppiBHad (:byHKWMA, YAOBeTBOpAIONad yCJIOBHIO: 
Jim pa(x) = 0 (t= B+9 +--+ RH). (3 


BosmylleHHbIi olepatop L onpeyenmeH Ha TOM Ke JIMHeHHOM MHOrooOpa3sH 
D(L), 4TO WM HEBOSMYLCHHbI OnepaTop. 
OcHoBHoH pesysbTaT HacTosmeli padoTbl cocTaBsAeT cueqylomlasd TeopeM 
Teopema 1. Bosmytyennoul onepamop 


Lu = — Au + (p, (x) + po (x)) u 


ob1adaem pesorvsenmoti Rx, Komopaa peeyAApHa ecrooy 6 obaacmu peeyAsp 
HOCMU S pe3x0NbGeHMbL ONepamopa L, 3a ucKAMOUeHUeM He OONeCe, “em Cuem 
20 4UCAA MOLEK, HE UMEHOLUUX NpedeAoNolx BHYMpU so. IMU moXKU ABAAIO 
nosrocamu PR. 


Chopmympopannas TeopeMa ABJIsAeTCH OOOOMLeEHHeM Teopembl V1. M. Tew 
anja (*), B KOTOpolt (pyHkKuMA p(x) Mpeqnonaraerca BemecTBeHHoli, omep: 


TOp es CAMOCOMPAXKCHHbIM, a BOSMYINAIOllad (PYHKUUA Po (x) — TOR ecTBeH 
paBHOM HYJIIO BHe KOHeUHOH OGmacrTu. 


J{1a OKa3aTebCTBA MbI, TaK %Ke Kak HW B paoote (*), paccmaTpuBaé 
y paBHeHHve 


— Au + (p; (x) + ps (x))u — iu = f, ( 
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rye Ao, fELs, a pemenve u uumetcs cpequ (pyHKWHH MHHeHOrO MHOro- 
odpasua D(L). Cyenaem moycranosky 


ge eet (5) 


* 
rye v€L,. Bueca Bpiparkenve Juin u u3 dopmyupr (5) B (4), momy4uHM OTHO- 
CHTeJIbHO UV ypaBHeHue 


(E+ pRy)0 =f. (6) 
Hlonycrum Terepp, uro onepatop E + p,R, uMeer orpaHHyeHHblii oOparubili. 
Torga v=(E+ poR,) Ff MB cuuly (5) u=R,(E+ p.R,) *f. Tpu stom 
OYeBHHO, YTO TaK HalieHHOe pellenwe npHHaqseKuT D(L), equncreenuo, 
a onlepatop R,(E-+ poR,) > orpannuen. 

Takum o06pa30M, B 3TOM csIyyae 


Ry = R(E + paRa) (7) 


/ 


Teopema OyjeT OKasaHa, CCIM MbI MOKaxKeM, uTO OnepaTop pk, ABMAeTCA 
BIOJIH€ HelpepbIBHbIM (cp. (1)). Jles0 B Tom, uTO Jus ONepaTopoB Buya E + A (A), 
rye A (A) —BnouHe HeNpepbIBHbIt ONepaTop, aHaJIMTHUeCKH 3aBHCAUul oT i, 
CnpaBex.1uBbI Teopempt DpexronbMa B TOM 2e HOJHOM OObeMe, YTO LAA 
onepaTopos Buya E+ AP c Browne HeupeppipHbim *. Tax Kak onepaTop 
p2R%, OVeBUAHO, aHasIMTMIeH WIA AEs, TO cipaBeqIMBOCTh Teopembl 6yjeT 
HeuocpeJCTBeHHO ycTaHOBJIeHa H3 (opMyusibI (7). 

Jia WOKa3aTeJIbCTBa TOJIHOH HeMpepbIBHOCTH OMepaTopa p,R, Ham moHa- 
OOUTCA OHO TpeNOxwKeHHe, KOTOPOE MBI BbIJeJIUM OTAeJbHO. 

JlemMa. O6osnauum vepes (R) wap 6 n-mepHom eeKaudoeomM npocmpan- 
emee Gn C YeHMpom 6 NaXaNe KOOPOUKaM u paduycom R. Paccmompum na 
(MR) cemeticmeo dyxKxyutt M, Komopole coenadaiom Ha amom wape Cc dynk- 
YUAMU 


u = Rips (8) 
20e 
est, (9) 


a R,— pesorssenma onepamopa (1). 
Cemeticmeo M komnakmuHo @ CmbICAe CxOOUmMOCMU 6 CpeOHeM. 
Jokasateapcrso. M3 dopmyupi (8) caeqyer, uTo 


\ |altdx = lal <I RiP, (10) 


ie) 
On 


B cuuy vero H MoO,aBHo 
iu P dx <] RP. (11) 


ixl<R 


Mpi cehuac WOKaKeM, KPOMEe TOTO, YITO 


| Vu dx <C (| Vu = oH a. (12) 


ax, Ox, 
|x|<R 


‘Tem caMbIM KOMMaKTHOCTb cemelicrzaa M GyyleT ycTaHoBsena (CM. 0 3TOMy 
NoBoxy, Hampumep, (2), crp. 191). 

Jina qoKagaTempersa HepaBeucTBa (12) ymHoxum coorHoureHue — Au + 
+ (p, (x) —})u =f, Koropoe akBuBasenTno (8), Ha (byHkuuio u (1 — 1°/4K?)? 
M WpountTerpHpyem oOe YaCTH paBeHCTBa M10 IWapy |x|<2R. VUuterpaa 


ae Auu(1—r?/4R*)* dx 


: 
|x|<2R 


* B pa6ore (1) yKasano, ¥To 3TO 3ameyaHHe MpHHaqexuT M. B. Kenypy. 
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BO3bMeM TIO ¥acTHM, HoJarad B dopmyzie 
Ag-h = div(Vg-h) — Vg VA, 
-g=u, h=u(l—r/4R’). 
IIpu 3TOM HHTerpaJ NO MOBepXHOCTH HCyesaeT, HM MbI IIDHXOWHM K PaBeHCTBY 
\ Vu Vu (1 — ipr) de \ Vu Vru(1— ae dx + 
|x|<2R |x|<2R 


+ | (p 2) uP (1 — pr) dx = ( fu (1— — Zr) dx, (13) 


|x|<2R |x|<2R 


¥3 KOTOpPOro MIOJIYYHM paBHOMepHy!0 OWeHKy AIA NepBoro HMHTerpasa CweBa. 
Jina 9Toro 0603HauHM BeleCTBeEHHYIO YaCTb BTOporO H3 HHTerpaJiOB CJleBa 
yepes J wu omeHum ee. BBugy Toro, 4TO 


7) on Ow ) 
VuWr= a gl ba = alee 
nosy 4aeM 
oe rae NO ip 
I =Re|— \ Vu Vru(1— Zor) pede} = — \ pl ae) 5 |u|” dx. 
Ix|<2R |x|<2R 


B nocmeqHeM HHTerpase NepeligqemM kK cdepHyecKHM KOOPAHHAaTaM HM BO3bMeM 
uuTerpas 0 r oT 0 go 2R no yacTam: 


pees \ (eee ju Pdr) deo = 
(eel 10 
R 
aK Eee ae a tee 
sae BE [= (1 +2) gee] mdr ldo. 


Siecb CYyIECTBeEHHO, TO BTOpOH 4eH pH HHTerpHpoBaHHH 0 YacTAM — 
paBeH HyJI0. 
il 2 
Takum oOpa3om, / = — BB |u| 
' |x|<2R 
BeucTBa (10) orcioqa cileqyeT, 4TO 


—(n+ 2) ra ipe) a%, HW B CHJIy Hepa- 


[Z| <C.. (14) 


OrmeTHM TakxKe, UTO BBHJy OrpanuyenHoctH (byHkuuu p(x) Ana |x|<2R 
uM cooTHomeHHH (9) u (10) cnpaBeqmuBbI HepaBeHcTBa 


(p—2) (1— int) jul? dx fu (1 — apr) ax 


1xl<2R |x|<2R 
eae ae B paBencTBe (13) BelecTBeHHbIe YacTH, NOyYHM B cHAy 
u (15) | 


<Cz, = C,. (15) 


— 2 2 | 
Vu Vu (1 — IRF) Re Oe (16) 


|*|<2R 
SaMeTHM, OJHaKO, TO | 
vuvude<e | vuvu(1— ie) dx, am 


| 
IX|I<R |x|<2R 
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vOo Ha mape |x|< R wMeer MecTo oveBuyHoOe HepaBeHCTBO l1— 7/4R°>%,. 
Hepapencrsa (17) u (16) qoxka3bBaior cipaBequHBocTS (popmyvipt (12). 
Tem CaMbIM JIeMMa JlOKa3aHa. 
Tlomb3yacb AoKasaHHOli eMMOii, y2ke HeETpy{HO MOKa3aTb, TO oMepaTop 
P2R, BuOHe HempepbiBeH. JleiicrBuTebHO, NOKa2KeM, 4TO CemelicTBO (pyHKUMH 


P2Rof, (18) 


rye |f|<1, komnaxtuo B Ly. Tlonoxum R,f =u. Tlycrp s3aqano ¢>0. 
BriGepem R_ HacTombKO OoubuIHM, uTOOH! pH |x| >R O6pin0 | py(x)|< 


<Ve/2| R,||*. B cuny hopmyasr (10) rorga fomyuuM 


|p| |uPde< z. (19) 


|¥|>R 


Tak Kak Ha Wape |x|<R cemelicrBo (dyHKuHit u = Rf KomnaKkTHO, a (pyHK- 
WHA Po(x) Orpanwyena, TO CeMelicTBO (byHKUH p.,R,f Ha paccMaTpHBaeMoM 
mape Tak»xKe KOMNaKTHO. BpiOepem Ia 9TOrO CeMelicTBa KOHeUHY!O 2/2-ceTb 
Ha Wape H NpofOMKHM Kark]yio (PyHKIHIO CeTH HysleM Ha BCe Gn. B cusy 
“oueHKH (19) Mbl TaKHM OOpa30M NOJTYYHM KOHeYHYIO ¢-CeTh JIA cCeMelicTBa 
p2R,f- BBugy MpovsBobHocTH ¢ 9TO CeMelicTBO KOMNaKTHO B Ly». STHM 
WOKa3zaha MOJIHaA HeIpepbIBHOCTb OnepaTopa p2R,, a BcecTe Cc Heli H Teopema. 
OrmeTHM cyleCTBHe, BbITeKalollee H3 JOKa3aHHOli TeopeMbl. 


Cnexmpet onepamopoe L u L omauuatomca Opye om Opyea He Ooaee, 1eM 
C4EMHOIM MHODCECMBOM MO4eK, BXOOALUUX @ OucKpemHytO 4acmb cnekmpa. 

JlelicTBHTeIbHO, CCIM Ay HE ABAETCA TOUKOH cmeKTpa onepatopa L, TO 
OHa JHOO He IIpHHajexKHT CHeEKTPy BOSMYIIeHHOrO onepaTopa, HOO ABJIAeT- 
CA TOUKOH JHCKpeTHOH yacTH ero ciiekTpa. PaccmMaTpuBas, c pyro cTopo- 
HbI, oNepatop L Kak pe3yJlbTaT BO3MyMeHHA ONepaTopa L (pyHkuHell po (x), 
MBI MOKEM CilelaTb OOpaTHOe 3akJIIOUeHHE. 

Ha ocHopaHHu copMysHMpoBaHHOro CJleCTBAA MOXKHO, HallpHMep, yTBepxX- 
ylaTb, YTO CHeKTp ypaBHeHHA ° 


— Au+ p(x)u = iu, 


rye p(x)— mo6aa HenpeppiBHad KoMMseKcnan (byHKUMa, CTpeMslasca K 
| Hysio pu |x|—>0, cocToHT H3 BCeX TOYeK NMOJIOKUTebHOH NOJIYOCH MJIOCKO- 
cTH (A) H, ObITh MOET, CYeTHOrO MHOKeCTBa, OOpa3sylollero MUCKpeTHy!O 
yacTb cleKTpa. 


MockosckHH (dH3HKO-TexXHHYeCKHH Tlocrynusio 
MHCTHTYT 25 IX 1956 


' UHMTHPOBAHHAA JIMTEPATYPA 


1Y. M. Teapgaua, Ycn. matem. wayk, 7, B. 6 (1952). 7 A. M. MoauaHos, 
Tp. Mock. matem. o6uy., 2 (1953). 
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Jloxsagp Anagemuu nayx CCCP 
1957. Tom 112, Ne 6 


MATEMATHKA 


H. H. MOJIUAHOB 


MPMMEHEHWHE TEOPHM HEMNPEPbIBHbIX Py 
MPEOBPASOBAHMM K MCCJIEZOBAHHMIO PEWWEHHU 
OBbIKHOBEHHbIX JM®HEPEHWMAJIDHbBIX YPABHEHUH 


(IT pedcmaeaeno akademuxom A. H. Koamozoposoim 25 IX 1956) 


§ 1. PaccmorpuM ypaBHeHHe Buj\a 


dy __ Y (x, y) 
home ae ae 2 (1) 


rye Y(x, y), X (x, y) — pal\MoHaubHble MHOFOYJEHbI OT X, Y. 

-Sajauu, BOSHUKalollue pu ucceqoBaHHu pelleHHi AudpepenUMasbuoro 
ypaBHeHuA yKa3aHHOrO Bua, pasesAIOTCA Ha [Ba THMa: UCCeqOBanHve MHTe- 
rpaJIbHbIX KPHBbIX B OOsacTH OCOOOM TOUKH (JOKasIbHaA 3afaya) HM UCCeqOBa- 
He pacioslOwKeHHA MHTerpaJIbHbIX KPUBbIX B leJIOM. IIpv pemienuu BTOpOH 3aqaqH 
BaXKHYIO POJIb HPpaloT TpaeKTOPHU, YAOBJIETBOPAIOWIe ClelaJIbHbIM YCJIOBHAM, 
HallpuMep Mpoxojaue vepe3 ocoOble TOUKH THA Cefvia, OCOObIe pelieHHA, Mpe- 
JI@IbHbIe WMKJIbI UT. J. 

[napupli MHTepec MpeycTaBAeT H3yYeHHe TpeeJIbHBIX WHKIOB. Onpeyesme- 
HHe WHKJIOB, KaK Noxa3aHo paOotamu Manjevbuitama, Ilananekcu, AHApoHoBa 
M MHOrHX JpyruxX yueHbIX y Hac H 3a pyOexKOM, UrpaeT BaKHYIO POWb 
B Pa3JIMUHbIX MIpHJIOKeHHAX KaveCTBeHHOH TeopuH. M3yyenne pejlesbHbIX WHKJIOB 
ypaBHenua (1) uv, B Oomee OOMleM Culy¥ae, H3yYeHHe NepHosuyecknHX pelleHH 
CHCTeMbI ypaBHeHuli 

"dx, Aine. tee 


OblO MpeMeTOM MHOFOUHCJIeHHbIX HCCeOBaHHil. 

[naBpHeliine pesyJIbTaTbl, HaYHHAA C OCHOBHBIX pa6or IlyaHKape u Jlanyuo- 
Ba, MOJyueHHble B STOH OOacTu Jo 1949 r., usnoxKeHbIB (+, *). TlogpoOupri 0630p 
nosqHetiuek JMTepaTypbl BMecTe c OuOsMorpaduelt Jan B (°). M3 pador, nosBuB- 
INMXCA B MoceqHee BpeMA, CuleyeT OTMETHTb paborTy (*), B KOTOPOH JaHbI OLeHKH 
WIA YHA MpeebHbIX WAKIOB B OOMACTH OCOGOM TOUKH, H HeqaBHO ony6uu- 
KOBaHHy10 padory (°). B paGore (°) npequoxeH MeTOR OlpeseneHua Yucna mpe- 
ACNbHBIX WAKJIOB, OTIMUHbIM OT H3BeCTHbIX paHee MeToyoB Ilyankape u Jlany- 
HOBa, H C NOMOLLbIO STOTO MeTOfa pellilena 3aqaua 06 OpeeeHHH UHca WMKIOB 
ypaBHenua (1) qua cnyuas, Korga Y uv X — muorouwrensi 2-li cremenn. 

§ 2. [loxaxem, 4To Ip onpeyeneHHM MpesenbHbIX UMKNOB ypaBHeHusa (1) 
MOXKET ObITb IIpHMeHeHa TeOopusA HeMpepLIBHBIX rpyun. Ilycrs X u Y — muoro- 
WIeHbl CTeneHH m C elcTBUTebHbIMH KosppbuuweHtama. Ha mnaockocTu 
Im x=Im y=0 BosbMem npousBoubHyl0 OOnacTb D, orpanuueHHy10 BbITYKOLi 


KpuBok. OOo3HayHM onepaTop X a “+ Ys =A MH paCCMOTpHM ypaBHeHHe 
‘OX , OY 
AM = (5+ = M. (2) 
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Cibopmynupyem HeOOXOMMMBIe JIA JabHeliwero cBolicTBa pelleHHA ypaBHeHHA 


42). (PasMepbi HacTORMell CraTEM He NOsBOMMIOT MDUBeCTU UX JOKa3aTebCTBA.) 
Teopema 1. Beeeda cywecmeyem pewenue ypaenenua (2) euda 


M =e 0; (x, Yy)|O2(x,y) ‘ - 
20e 0, (x, y), Ox (x, y) yOoesemeopstom ycaceuto: 02 ecaKott mouxu P(a, i ond ®, 
cywuyecmeyem r=r(a; b) > 0 maxoe, umo 6 o6.0acmu | x—a| <r; |y—b| <r dynxyuu 
@,, 9, 2osomopqnen. 

Teopema 2. dynxyuu O,, 0, eceeda moocno eolbpamb max, umo 6 ob6aa- 
emu D’ =D— XP, ede Px — ocobvie mouru, ypasHenua (1), mynxyua M 
Oydem OOHOSHALHA uu 20AomopgHa. 

_ Teopema 3. Ecau ocobwe mouxu ypaenenus (1) 6yOym nepeott Kpamno- 
emu, mo eceeda moxcHo Halimu gynxyui M, odnosHaunyi0 u eosomopdpHyto 
€@ obsacmu D’ u Hxenpepoienyto @ obsacmu D. 

M3 cymectsopanun dyukuuu M, ananutTuyeckoih Bp D— DP,, caemyer 
CYUeCTBOBaHHe KOMIOHeHT & HW 7 O€CKOHEYHO MaJOro MpeocOpasoBaHuA rpynnpl 
‘ypasnenua X dy — Y dx = 0. 

Pema cHCTeMy ypaBHeHHH: 


Xyn—Ye=M, (aX +bY)n+(aX +BY)E=N, (3) 


rye NV, a, 6, «, 8B — NponMsBOubHbIe HeNpepbIBHbIe (pyHKIUMH, yOBMeTBOpsIO- 
Imve ycJIOBHIO 
B2+ 28a -+a?—40b<0 mpu x, yCcD, (4) 


TIOJYYHM WIA € HW y 3HAYeHHA, HellpepbiBHble B D — YP,. JleicrBuTesbHo, 
€CJIM BBITOJIHeEHO ycOBHe (4), To ompeyemuTemb cucTempl (*) B D — LP, He 
paseo Hyvto. Jlerko NpoBepHTb, 4TO IA OCOObIX TOYeK TepBol KpaTHOCTH 
cyllecTByioT € H y, HempeppiBubie B D. 

§ 3. Tlomyuenuple BbIpamkenua yaa M moryT ObITb HCNOIb30BaHbI pH 
HccuIeqOBaHHH pelleHHi ypaBHeHua Y dx — X dy =0. 

PaccmMoTpuM 3afayy: HAHTH BePXHHH Npeed AMA wucana 
MpeReWbHHX LUKIOB ypaBHeHuaA Ydx— X dy =0. 

Jima ee pellleHHA BOCMOJIb3yeMcA JIeEMMaMH. ' 

JIemMa 1. Paccmompum o6sacmo D.— XP, Uu YUurA, NOAKOCMbID «e- 
oayut e@D. Ilycme & u 1 — Komnonenmol npecbpascéaHua epynnol ypabHeHus, 
Henpepoienvle u odnosHaunole 6D — X& Py. Tak kak yuks He mooem npu amom 
npeobpasceanuu nepexodumb 6 Opyeyto KpUusYyI0, MO, OXeBUOHO, HA 14UKNE 


Xn—Ye=0. (5) 


JIemMa 2. Paccmompum ypaeHeHue 
0 0 ~ 
XE+YV 5, =9(% y)- (6) 


OuceudnHo, umo dan sobolx dynryud X, Y, onpederenHox @ o6sacmu D, eceeda 
moncHoO Hamu O (x, y), 0A KOoMOpol ypaeHenue (5) UuMmeem uHMeepat 6 OO.2A- 
cmu D. 

Jina Jlasmbuelimero BaxkHa JiemMa 3. 

Jlemma 3. Ecau X, Y— muoeouwnenw cmenenun, umeroujue ocobole mouku 
l-i kpamnocmu, mo 6 Kavecmee © (x, y) MOdKCHO Boi6pame u0by10 pyHRyUNO, 
yooesemeopsrouyio ycaceusm: 1) © (x, y) — ananumuueckan QyHkuun 6 D; 
2) @ oco6wix mouxax ypaenenus dy/dx = Y/X dynryua O umeem Ayso mou 
oe KpamHocmu, umo X, Y. . 

JlelicTBuTesIbHO, ypaBHeHue (6) HMeeT HHTerpasl, aHAJIMTHYCCKHH B oOacTu 
D—%SP,. JlocratouHo ant STOrO B3ATb aHaNMTHYeCKy!O KpHBy!O, MpOXxo- 
Jatlyio uepes BCe OCOGbIe TOUKN YpaBHeHHA, MH 3af[aTb Ha HEH B KayeCTBe Ha- 
qaIbHbIX 3HAYeHH Ww 3HAYeHHA OFpaHWyeHHolt aHamHTHYeCKOH dyHKUHH, 
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Hampumep, u =const. B odnacrn D — XP, ypaBHeHH (6) Bcerya MOXxHO 
pacCMaTpUBaTb KaK ypaBHeHHe, yOBJETBOPAIOMee YCOBHAM TEOPeMBI Koum — 
Kopanesckolt. Tlokaxkem, 4To 3TOT MHTerpas mposomKaem B OCOObIe TOUKH 
Hu ofHO3sHayeH B*D—%P,. B camMom fee, NpHpaleHHe HHTerpasa U NpH 
o6xoye ocoGol TOUKM PaBHO, KaK JIerKO BHJETb, 


okas ay 14: (7) 
re HHTerpa OepeTca MoO OKpyXXHOCTH C WeHTpOM B OcoOoOl TOUKe. 

BmecTo OKpyXHOCTH, OYeBHHO, MOXKHO OpaTb JuOOy!O 3aMKHYTY1!O KPHBy!O 
6e3 camonepeceyennit. Takve KPHBble JIerKO MOCTPOHTb AWA WeHTpa H Poxyca. 
Jia weuTpa JocTaTouHO B3ATb MHTerpasibHylO. KpHBylo ypaBueHus (1), AA 
cboKyca — KpPHBYi0, COCTaBJeHHYIO 43 HHTerpasbHOH KpHBOH ypaBHenusA (I) 
(cliMpamu) M AyraH KpHBoli, Ha KOTOpOH 3aqaHo 3HayeHHe u. Ha 9THX KPHBBIX 
dulds =O + y?, T. e. BemMYMHa orpaHHueHHaa (3qecb s — AuMHa AyrM 
Kpusol). M3 orpanuyennoctu du/ds cefyet, uTo (7) paBpHo nysto. [na ocobpix 
TOYCK, COOTBETCTBYIOINUX JCHCTBHTeCJIbHbIM KOPHAM XapaKTePHCTHYeECKOTO ypaB- 
HeHHA WUuddepenunambHorO ypaBHeHus (1), u HaXOQMTCA B Bue CTeNeHHOTO 
paga. Uactupie nponssogubie du/Ox u Ou/Oy orpaHMueHbI B OOacTH OCcObOn 
TOUKM H BbiIpakenHe (7) paBHO HyJIIO. 

§ 4. Tlepeliqem Tenepb kK oMmpeyevieHHio MAKCHMAaJIbHOrTO 4HCIa TpejeJib- 
HbIX ILMKJIOB ypaBHeHua. Ilycth ypapHenHe uMeeT WHKI Oz (x, y) =O, rye 
@), — aHanuTuyeckan cbyHkuuA, onpesemennan BD. Torga ADp=Ax (x, y) Dr, 
rye A, (x, y) — aHamMTHyecKkan (byHKUHA, ONpeyeenHaa BD. Eco yp, — ana- 


JMTHYeCKad (PYHKUMA, TO 


Ae*'®, = (Au, + h,) ek®,,- (8) 


PaccmMoTpHM ypaBHeHHe 


Au, tA, =P, (x, Y), (9) 


rye P,—MHOrowileH, OllpeyeJeHHbIH ycIOBHeM: P,—A, OOpalaeTcA B HyJIb 
BO BCeX OCOObIX TOUKaxX ypaBHeHua dy/dx = Y/X. Ecam w3pecrHo Oz, TO 
MOXKHO HalHTH A, HW, CueqOBaTebHO, HaHTH P,. Bstuncmusp Pp, 10 mpepl- 
AyuleMy MOXHO HaliTH yp, BO BCceH oOOsmacTH D. Tak Kak MHorouseH Py 
OJLKEH IIPHHHMAaTb BN” OCOObIX TOUKAX 3aaHHble 3HAYeCHHA, TO CTENCHb Mp 
MHOrowseHa P, OMnpeyeAeTCA H3 YCJIOBHA: MN, eCTb OH Kallee CBepXy We0e 
K MOJIOXKUTeEJIBHOMY KOPHIO ypaBHeHHa 


n +-3n, + 2—2n* = 0, (10) 


rye m—cTeneHb MHoroyseHoB X Hu Y. 

YkasaHHbl mpeyest WA cTemeHH MosyyaeTca B MpeNONO%RKeHHH, YTO BCE 
ypaBHeHHA JIA OllpefeseHuA KOIdpHUHeEHTOB MHOroweHa P, He34BHCHMBI. 
Tak Kak ocoOble TOUKH sexKaT Ha MepeceyeHHu KpuBEIx X = 0, Y =O, To 
39TH ypaBHeHHA He OyjyT HesaBHcHMbIMH. JleHCTBUTeIbHO, CCH MHOPOUJIeH 
P,, T1pHHuMaeT B OCOObIX TOUKAaX TpeOyeMble 3HaYeHHA, TO H MHOrOWIeH 


Pp+s (x, y) X (x, y) Kai(x, 9) Y &; 9) = Qe, y) (11) 


IpHHUMaeT B OCOObIX TOUKAX Te Ke 3HAYCHHA JIA MPOH3BOJbHbIX yHKUnA 

s 4 q. Ilycrb s H q—uorousenbl cTeneHH N,—xn. V3 cdbopmyapt (11) nony- 

yaeM BCPXHIOW FpaHHlly AIA YHCIa MpeseNbHbIX WHKJIOB ypaBHeHHs. 
IIpeqnouioxuM, 4TO ypaBHeHHe X dy—Ydx=0O umeer N npegenbubix 


UHKJOB. YpaBHeHHA 9THX WukKIOB F,(x,y)=0, rae /=1,2,..., NV. Jaa 
KaxKOro WHKJIa CipaBeAJIHBO PaBeHCTBO: 
AF yaad F x (12) 
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Haliqem jis Kaxyoro wuKa F, tTaKoli MHowKUTeIb e*!, urobp Ae”! F)= 
= AD; = Q,;, rye Q; — muorousen. To MIpebI.yWeMy Takada (yHKUHA p,, 
cerjla cyllecrByer. 


log 

I 

Ososnayus I1@;" =, rye «;—nexoropple ancna, glo dopmyse 4 no- 
y uae: 


N N 
Ab = (33 2101) b= by oP; -+ sX + qv | d, 


Je S H qd — IPOW3BOJIbHBIe MHOPOWJICHbI CTeNeHH, 1, —n. BoruvcmB mo (pop- 
ye (10) Bepxunit mpeyen Ja creneHH ny, M onpeyemuB mo Teopeme Hétep 
') HHCJIO He3aBHCHMBIX HapaMeTpoB B MHOorousene sX + qY, MOXKHO pelinTD 
Neyroulyio 3ayauy. 

Hautu trakoe uwncano N, uto6H 6HAO cH paBeyqJuHBO TOX- 
e€cTBO 


N 
DuPh+sX+q¥ =S +5. (13) 


1 


IIpupapunBan KoasdpHUHeHTbI IPH OMHAKOBbIX CTeNeHAX B seBOH H Mpa- 
oO uacTax, NomyuuM (nN, + 1)(n,+2)/2 ypaBHenuii, rye np, — nou0xKH- 
eJIbHbIi KOpeHb ypaBHeHHua (10). SHauut, N (auco Napamerpos) jomKHO 
BITh paBHO WN = (m,+ 1) (tn +2)/2—N, rye N,—4Hcno He3saBHCHMBIX 
apaMeTpoB MHOrouvieHa s(x, y) X (x, y) +4 (x, y) Y (x, y). Uucno N, Beerga 
OXKeT ObITh BHINHCJICHO M0 Teopeme Hétep. [na cayyasa ToueK NepBol KpaT- 
OcTH jIerko Halitu, uto* N< (2Y 2—2)n?. 

JjoKaxkeM, TO YHCIO WHKJIOB He MOx*KeT NpespocxoyuTp NV. JlelicrBuTembHO, 
cM CiipapeqmBo cooTHouenne (13), To »= I] Of! = M, npwuem M jamKuo 
OpamaTbca B HYJIb Ha lipeJeJbHbIX WHKMIAaxX. Orciwyla cuefyeT, 4TO He cyLle- 
TBYe€T WHKIOB, OTMHYHDIX OT UWHKNOB F;=0, 1=—1,2,..., 

Ecam cymectsyrot NV + 1 3aMKHyTbIX MHTerpaJIbHbIX KPHBbIX, TO XOTH Obl 
Ha U3 HHX He MOXeT ObITh HHBAPHAHTHOH Mp pecOpasoBpaHHH Tpynnbl 
paBHeHua (1), H, CeqOBaTebHO, CyIeCTByeT KOHTHHYyM 3aMKHYTbIX KDH- 
bIX. 


_ Mockosckuit 3u1eKTpOTeXHH4eCKHH Tlocrynua1o0 
HHCTHTYT CBA3H [17 VII 1956 


IWMTHPOBAHHAA JIMTEPATYPA 
1Y. ©. Maaxunu, Merogp Jianynosa u Ilyankape B TeopHH HeHHeHHbIX KONeOaHHH, 
.—J., 1949. * B. B. HempuKxuk, B.B. Crenanos, KauectBennas Teopua AHo- 
YPeHIHabHbIX ypaBHeHHH, M.— JI., 1949. *% B. B. Hempim ku it, Ycn. mate. HayK, 
B. 3 (61) (1954). 4H. ®. OTpoxkos, Martem. cOopn., 34, Ne 1(1954). ® H.T. Wer- 
opckuHiH, E.M. Jlaug~uc, Matem. cOopH., 37(79), Ne2(1955). ®F.Severi, Vor- 
sungen tiber algebraische Geometrie, Leipzig, 1921, S. 109. 


# Ny paBHO 4HCY He3ABHCHMBIX MPOH3BOJbHEIX MapaMeTpop MHorowieHa sX + qY, 
K KaK SH g — MHOrOWIeHbI cTenleHH n,—n. OnpexenHB n,, nosyyaem NV, ~ (V 2—1)?n® 
/TOUHOCTbIO JO WIeEHOB MOpsyKa 7). 
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Jlokaagn Akawemuu oe GGGP 
1957. Tom 112, Ne 6 


MATEMATHK. 


B. K. CAYJIBEB 


O UMCJIEHHOM PELIEHHM OJHOM KPAEBOM 3AJAUN JIA 
CHUCTEMbI OBbIKHOBEHHbIX JM®®EPEHIMAJIbHbIX YPABHEHU! 


({1pedcmaseaeno axademuxom C. JI. Co6oneeum 24 IX 1956) 


Ilycrb aHa 3ajqaya 


au; Ly n 
aaa + >) 6;,; uj +h S! Ory = OF SIO tn ( 
ion i 

u; (0) = ui (R) = 0; ‘ 
Ui (Tr — 0) = u; (Tr +9); : 

Z 0) d 0 0) —a, (r, —0 
aj (PO eee i(f »—0) a nea) iii ee a { 

k 


Ope fe, ee 
| ee en ty 


bes le fe; 
rye HEM3BeCTHbIMH ABJAIOTCA BeKTODP- peers U{Uy, Us,.--, Un} UM CKaJAp | 
BeIeCTBEHHbIe KOMPPMNHeEHTH Q;,0;; HU C;; (i,j =1,2,...,n) B ToOUKd 
rn(k=1,2,...,8— 1) MoryT uMeTb pa3pbIBbI HelpepbIBHOCTH MepBoro poe 
Pa300bem ee rp] Ha Mp, YacTeH; OOO3HaAYaA MOJYYeHHbIM war yepeé 
Ay (Aa = (th — Tr-1)/ tM, k = 1, 2,..., 8), aMNpoKCHMupyeM UcxofHyIo 3ajay 
(1) — (4) caeqytoulet pen : 
A2y'”) 
| (”) 
Qik HS) bbe ee se Seana Ge i 
Ih p=1 p1 ( 
PEt Qs Papa he RS One ee eee 
(h) (A) “"p ; 
Ui,1,0 = Ui,s,m, =,9, task, Dy eneaad the ( 
Au?) (n) 
es a an Aut mp Gres Oe ih) 
i, R+1— hae i,k hp a ri Uisk,mp> ( 
R= Zp g S Ole tone ene 
rye 
Ao, = %)..— 29 = 
vj T jty Pp A i 4 Pyaa 29, +) 455 


Gye Gt aeveie Ite) Pap ae Palle aed) 


Ecum HPeAMOJOXKUTh, YTO BCera BO3MO2%KHO TaKOe pasOvenue oTpesKt 
[’r—1, fr] Ha my, sacreli, uro OyjeT HMeTb MecTO 


hy == hy = (Raa en es), ( 
4002 


paBHeHua (5) pH ycnopuax (6) u (7) oSpasyior cucremy smuHeltssrx 
s§ 

)POAHBIX ypaBHeHHit ny\ (m, — 1)-ro nopsyKa c cuMMerpuueckolt MaTpH- 
h=1 . 

vcr kn —llepBble, T. €. HaHMeHbIIHe MO aOcouIOTHOH BeHUHHeE 

TRCHHbI€ SHaAYeHHA sagau (1) —(4) u (5)—(7) coorsercrBeHuo. 

Beopema *. FEcau Oan ecex i, j, R, yOosremeopsrolux NepaseHcmeam 

i,J<n, 1<k<s, 6oinoansiomcs ycaceusa: 1) a; nocmOAHHoL 6 [Tp—-1, Tn]; 

jr Ci,j OBAHCObL HENpepoleHo Oug<pepenyupyemol, Ha [rp-, Tr]; 3) a; > 0; 

if = 07,1, Cip= Cj, Ona @cex x U3 (Try, Tr); 5) Ona saMOolx 4UCer 

ao-++»&n U BCEX X US (Try, Fp) UMeemM mecmo 


tv n 
ere 2 
»} Ci,7515; >% >) ci, & = const >0, 


i,j=1 i=l 
aKkoace ycaoeusn (8), mo npu h->0 
. [A— 2 |< che, (9) 


C — NOCMOAHHAA, HE 3ABUCHIWAA OM h. 
Vana HOKAZAaTEJIbCTBA TEOPEMBI perme Bcero yCTaHaBJIMBalorca He paBeH- 
1 


h) (hn 
) IB. [u, ul (h) — Dy, [u! ul 4 (10) 
Se ONT ee oe Rea og ROT 

mo0bnx PdyHkKynH u u ul, yropmeTBopsxoulux ycsoBuam (2) —(4) u 
— (7) coorBercTBeHHO. Syecb Noo xKeHO 


Tr rR 
ce = . du, do; ny > 
D{u, via D>, \ ia i >; \ b,1uz,vpdx + 
NESTE Yi 5) i,ca=U R= rp 
nm S71! a, (r, + 0) —a; (r, —9) 
EMR i\V'R i 
igh pid doe saamperaepne mere C4 SILL 
i=1 k=1 


age MRA Ay) Ay) 
Ce) = a j \ i,R,] i,k,] 
DN Sn cit t rwan aaah 


i=1k=1 j=0 
n s Mp—l ity Sly, Herr 
; (h) (h) al i,k4+1 ee AD) (A) 
DD) Dd) Pista tins Ces + Dy Dep Mt Bay Ch asm 
it=1 R=1 f=0 isk 
fl S TR 
1 ; 
i [u, vj) = >> > \ Cit Uj O71 abe 
il=1k=1r py 
n s mp—-l ’ i 
h) 1) 
I, {u, oo] = >) >) f D>) Cestef Hin, 7 CFR, F- 
i,l=1 R=1 j=0 


K papenctBa B (10) umMeer MeCTO TOJIbKO B CJlyyaix, Kora U uA) 
AIOTCA TepBbIMM COOCTBCHHBIMH (byHKuMAMH saya (1)—(4) uw (5) — (7) 


[BETCTBCHHO. ‘ 
Tamnee, ucxoyqx u3 MepBoli coOcrBeHHoH tpyHkuua u sayauu (1) — (4), 


\pai ompeseseHa, B YAaCTHOCTH, B y3WlaxX rea + jh (eile 25ae, 283 


* Ora Teopema avaJorwuHa coorBeTctTaylomlelt Teopeme Konsatua (') Awa ciyyaa O- 
ypapuenua (n = 1) u orcyTcTaia cmuBKH (s = 1). 
1003 


j=0,1,...,1,—1), OWeHHBaeTCH pa3sHOCTb 


5 D, [4,4] D{[u,u} 
(A) h 
AK —_ h< I, [ase] os T[u, ul +O(h?) <tge ( 


Avasorm4Ho, HCXOAa H3 NepBoll pasHOcTHOli coOCTBeHHOH (pyHKUHH t 
gajqauu (5)—(7), qoonpeyenenHo smueliHo Ha (rx + jh, rat (V+! 
G = 0, 1.005 rip ER SP 2. 9 sy ae ee 


res Aus”) , ’ 
ww; (x) = wh He [x — (ta + ADI, 


yCTaHaBJIMBaeM OLeHKY 


Tawa (A) ,(h) 
: D [u,u] Dy, [wer wen7} 
eS eee: 
7 aay de [ul ‘ ( 


Tak KaK Cy HW Cy He 3aBHCAT OT A (JA WOKa3aTeJIbCTBa PaBHOMep! 
no A orpaHv4eHHOCTH C, NOTpeOoBaJlOcb, B YaCTHOCTH, IIpHBJeYeHHe HEpaBeHC 
Kypauta (7), § 12), ro u3 (11) u (12) HemocpeycTBeHHO cueqyeT Teopema 

OrTMeTHM, UTO XOTA MepBble NpOH3BOAHbIe B YCJIOBHAX CIIMBKH (4) 
IIpOKCHMNpyioTCca HavWOosIee rpy6o, HMeHHO c TOUHOcTHIO O (A), OKOHUATE 
Has MOrpeltHocTh (cM. (°)) B pelieHHu MaxkopHpyetca BeHUMHOH O (h?). ¥ 
3aHHOe OOCTOATeJIbCTBO He HMECeT MeCTa B CJIy¥ae, HalipHMep, s3ayaun Heit 
Ha: TIpH alllipokcHMallwH ypaBHeHua Jlanuaca BO BHYTpeHHHX y3wlax Cc 7 
HocTbio O (h?), a HOPMaJbHOM Mpow3BOAHOK B TpaHHUHbIX y3JlaX C TOUHOCT 
O(h), MorpeliHocTb B pelleHHH onpesesmseTca Gonee rpy6oh anmpoKkcw 
uneH HW aABaeTcA O(h) (°). 


Tlocrynuao 
26 VI 1956 


UWMTHPOBAHHAS JIMTEPATYPA 


Tee Grou 


a tz, Deutsch. Math., 2, 189 (1937). 2 R. Courant, Acta Math, 
1 (1926). 7 E. Ba 


tschelet, Zs. angew. Math. u. Phys., 3, 165 (1952). 
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Hoxnaye Akayemuu nayx CCCP 
1957. Tom 112, Ne 6 


MATEMATHKA 


b. A. TPAXTEHBPOT 


OB OMEPATOPAX, PEAJIM3YEMbIX B JIOPHYUECKHX CETAX 
(ITpedcmasaeno axademuxom M. B. Keadouuem 26 1X 1955) 


l. Ilycth X, Z uw Q—TpH KOHEeUHBIX MHOMKECTBA, BICMCHTbI KOTOPbIX 
€M Ha3bIBaTb BXOJHbIMH, BbIXOAHbIMH WH BCIOMOraTeJIbHbIMH OyKBaMH, COOT- 
‘TBEHHO. CaMH 93TH MHOKecTBa OyeM Ha3bIBaTb BXOJHbIM, BbIXOJHbIM H 
OMOraTeJIbHbIM asPaBHTaMH; IycTb m, n, k — cooTBercTBylollwe KOMHYe- 
4 OYKB B HHX. 

Yepes X‘ o603HaYHM MHOXKeCTBO BCeX BXOJHBIX TOCHeROBA- 
MmHbHOCTEH BUA: 


ed) peace reeks 2k (Lert (1) 


MEHTbI KOTOPbIX ABJIAIOTCA BXOJHbIMH OyYKBaMH. AHaJIOrHUHbI CMbICJI HMEIOT 
OosHayeHnaA Z’, Q’. Jla Kaxjoro HaTypasbHOrO vp. Yepes X* O6O3HATHM 
MKeCTBO BCeX BXOJHDBIX COB JVIHHbI uv: 


DEAN UE ) hie BEAL). 


WIOTHYHBIM CMbIC HMeroT Z, Q". 

O6beKTOM TMOCIeAYIOULUX PaCCMOTPeHHit ABMAIOTCA OMepaTOpbl, OTOOpa- 
omve X‘ BZ‘ (umn XY BZY) 63 NpeABOCXHMeCHHA. JTO O3Ha- 
T, 4TO i-A OYKBa BbIXOJHOH MOCNeAOBAaTebHOCTH (HJM BbIXOQHOTO CJ10Ba) 
O3HaUHbIM OOpas0M olpeesaeTcA MepBbIMH 7¢ OyKBaMH BXOJHOH mocarezo- 
€JIbHOCTH, KOTOPOH OHa ComocTaBsieHa, H He 3aBHCHT OT NMocsesyroulHx 
B. OueBH]HO, OMepaTop 6e3 MpesBocxHmeHHaA, oTOOpaxaromlulH X* BZ’, 
(YUMpyeT pu J000M HaTypaJIbHOM 2 ONepaTop 6e3 NpeABOCXHIeHHA, OTOOpa- 
ou X" B Z*, a HMCHHO HadaJIbHOe CJIOBO JVJIMHbI p BXOAHOH MocseqoOBa- 
bHOCTH llepepaOaTbIBaeTCA B HavaJIbHOe CJIOBO JVJIMHbI yp. BbIXOAHOH mocsmeyo- 
embuocTu. K uncay TaKHX OMepaTOPOB OTHOCATCA OMepaTOpbl, pealH3yemble 
OrHyecKHX ceTAX B cmpICIe BapKea u Palita (4) (cm. puc. 1). 

B kaxkpii Moment Bpemenu t (¢ = |, 2, ...) * B HCTHHHOCTHBIM O0K JJ m0- 
MaioT 10 BXOAHOMy KaHasy J Kakasd-HHOY Ab BXOHaA OyKBa x (¢), a 10 KaHasly 
aTHolt cBa3H JJ v3 sueliKu 3ajjep2xKH SO— BcnomMoratembHas OyKBa q (¢t — 1), 
[aHHad B TpeecTBy!IOWIMH MOMeCHT BPeMeHH 10 BbIXOAHOMYy KaHasy IV; 
ia 6yKB x(t) u g(t — 1) nepepaGaTHIBaloTCA HCTHHHOCTHbIM OyI0KOM J// B apy 
B z(t) u gq (f), KOTOpbIe H BbIJaIOTCA M0 BbIXOAHBIM KaHasiaM J/J u IV. Upex- 
araetca, uro upH ¢ =1 B aAueHKe 3aqepxKKH GO yxe UMeeTCH Kakas-TO 
aJIbHad BCHOMOraTesIbHad OyKBa. 

CoorsercTBylolluli omepaTop MOxeT ObITb 3aaH NMOCpeACTBOM CHCTEMBI 


BHeHHH Bua 
z(t) = O[x(t), g(é— II, 
q(t) = Pix(t), q(é—1)I, 
g (0) — HatanbHaa KOHCTAaHTA, 


(2) 


+O (é, y), YC, ) — aByxmectHble yHKUHH, ONpeseeHHble [A BCeX 
es 


——_—_——_ 


* B cnyyae oro6paxenua X* B Z* ¢ npoberaeT 3HAYeHHA TOKO NO LL. 
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Ecau oneparop yonyckaer mpeqcTaBieHHe Biya (2) Cc BCMOMOraTeJIbHb 
amaBuTom Q “3 k 6yKB H He OMycKaeT NOAOOHOrO MpeACTaBJIeHHA C BCTOM 
TaTeJIbHbIM aJIaBHTOM MeHbIeH MOLLHOCTH, TO OyeM TOBOPHTb, YTO OH MMe 
pec k. Ec onepatop 6e3 mpeqBocxuueHHa ompeyenen Ha X?, TO OH MMeE 
Kak JICfKO BHJe€Tb} \KOHCUHbIM BeC; ECJIM Ke OH OMpeseteH Ha X’, TO, BOOOL 
rOBOps, OH He pescTaBuM B Be (2) H CMY HEIb3A IPHMMCaTb KOHEYHOPO BeC 

2. SameTuM, 4TO ec OYyKBbI H300paxKaloTCA B ABOHYHOM KOJe, TO J 
BBOJa BXOAHOM OyKBbI B HCTHHHOCTHBIM OOK H JIA BbIBOJa BbIXOJHOM OYyKE 
u3 Hero noTpebyertcsa lg, mu Ig. n ABOHUHbIX KaHaJIOB, COOTBETCTBEHHO. Kpot 
Toro, moTpe6yrotca |g, k WBOMUHBIX K 
HaOB COpaTHOH CBA3H, a 3HaUHT, 
lg, k sueeK 3ajlepxKKH, KakK\aq | 
KOTOPbIX 3a]/epXKHBaeT OJMH ABOHUHE 
3HakK (e(MHHULyY HHpopMaluu) Ha Of 
TakT (Ha eJMHHy BpeMeHH); B CH) 
atoro Ig, or Beca OlepaTopa ecTecTBe 
HO IIPHHATb 3a Mepy aMaTH OllepaTop 
Ha30BeM OObeMOM CJI0Ba 43 X IIpOH3B 
yenue yv.-lg, m; oveBUAHO, OOBEM CUO) 
XapakTepHsyeT ero KOJsiMYeCTBO HHO 
Manu. Ecau omepatop c Becom ek onpex 
eH Ha X", TOoTHOMeHHE Ig, k/p.- lg, 
MepbI €rO NaMATH K OOBeMy Mepepadari 
Ba€MbIX CJIOB eCCTECTBCHHO Ha3bIBaTb YJeJIbHOM WaMATbIO STOrO OnepaTop 
Jlerko BuyeTb, YTO AIA OGOrO OnepaTopa Oe3 MpesBOCXHMeHHA, ONpeyeme 
Horo Ha X", Bceryla HMeeT MeCTO HepaBeHCTBO 


Ig,k <u-lgom, ( 


HMerolllee IpOcTOH CMBbICI: Mepa NlaMATH oMepaTopa He IIpeBocxoyuT O06 
Ma CJIOBa, KOTOpOe UM MepepaOaTHIBaeTcA, T. e. YesIbHad NaMATb onep: 
Topa He mpesocxoquT 1; NpH STOM OHA MOXeT OKa3aTbCA CKOJIb Yro}k 
ONH3KOH K HYJIIO HH axKe MOKET PpaBHATECA Hyso0. (Ilocmequee, a 
HM€€T MECTO B TOM Culydae, KOra 1-4 OYKBa BbIXOAHOFO CJIOBa 3aBUCHT JIMIIb 
t-H OyKBbI BXOAHOTO CJIOBa H He 3aBHCHT OT peWecTByIOWIHxX eH OyKB.) 

Cneyyroulai TeopeMa MOKa3blBaeT, OAHAKO, YTO MpH MepepaboTKe ac 


COB B NOaBIAIOUeM UHCIe CyyaeB BCTpevalOTCA ONepaTOpbl C BbICOK 
YHeJIbHOH TaMAThIO. 

Teopema 1. Kaxoeo 601 nu Ooo « >0, cpedu onepamopoe 6e3 npeé 
BOCXULEHUA, ONpPedeneHHolx Ha X*, OOAA mex, y KOMOPoLX YOCAbHAA NAMA 
menoue | — ec, cmpemumca kK HYyMO0 NpU w—> oo. 

3. OnepaTopbl, peau3yemble B JIOTHYeCKHX ceTAX, OONagaloT ompeyene 
HbIMH CBOHCTBAMH MePHOAMYHOCTH, KOTOpble yxKe OTMeUaIHCb B JMTepaTy) 
(14). Teopema 9sToro NyHKTa HM CJleACTBHe M3 Hee YTOUHAIOT 3TH aioe 
pe3yJIbTAaTHI. 

O mepvogquyeckol mocieqoBaTebHOCTH 


x(1), x(2),---, x(p) (x(p+1),.-.,x(p +7) ( 


OyeM TOBOpTb, YTO OHA MMeeT NepHok ¢ M MIpHBeennyio JauHy p+ r. 

Teopema 2. Onepamop c eecom k o6nadaem caredytoujum ceoticmed| 
OH npeobpasyem suobyto0 nepuocduuecKyto nocaedogamenbHocms c nepuodom Tf’ 
C npueedeHHot OnuHOlL p + r 6 NepucdudecKyt0 nocAreédoeamenbHOCMb C nepuod 
<Rk-ru c npueedennott Aaunott < p+ k-r. 

Ouenka, ccbopMyMpoBaHHad B TeOpeMe, ABAAeTCA TOUHOL B TOM CMBICL 
4TO pu moObIxX k H fF MOXHO JerKO MOCTPOUTb OMepaTop Beca k, KoTOpplli Hf 
oOpasyeT HEKOTOPYIO HOCJeAOBATEJIBHOCTb C HePHOOM 7 B NOCMeLOBATebHO™: 
¢ TepHogjom k-r. -s 

Onepatop HasbIBaeTCsH KOHCTAHTHBIM, CCM OH TepeBogUT muo6y1o mocaep} 
BaTeMbHOCTh H3 X' (uM COBO U3 X") B OMHY M Ty %e BEIXOAHYIO MocueqO 
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€JIbHOCTb (B OHO H TO 2Ke COBO) (T. €., BbIPAGATHIBAeT (PHKCHPOBaHHy!0 I10- 
JI€{OBATEIbHOCTB) . 

liz Teopembl 2 4 cieaHHoroO BbINe 3aMeYaHHA BbITeKaeT CvleCTBHe. 

CameActrsBue. Koncranrnpili oneparop c Becom k BbIPaOaTbIBAeT BbIXOJ- 
lylO N€pWOAMYeCKy!IO NOCIeAOBATebHOCTh, HMeIOWLYIO B TOUHOCTH MIpHBeyeH- 
1yio JWIHHY, paBHy1o R. 

Jlerko TakXKe NOKa3aTb, YTO BCAKAA MepHoyMyecKaA TMoceqOBaTebHOCTS 
> TIPHBeAeCHHOH AWHHOH k MOXeT ObITb BbIPACOTaHa HEKOTOPBIM KOHCTAHTHBIM 
epaTopoM Beca k. Bmecte c TEM MOXKHO NOCTPOMTb ONepaTop 6e3 MmpesBocxu- 
WeHHA, KOTOPbIH OOIalaeT CBOLCTBOM, yYKa3aHHbIM B Teopeme | (npu k = 2), 
iC He HMeeT KOHEYHOPO BeCa, T. e. He MpecTaBMM ypaBHeHHAMH Bua (2). 

4. CBA8b M@XxKy olepaTopamn, onpeyeseHHbIMu Ha Xt uw Ha X?, BbiInCHAeTCA 
3 CJICAYIOWLEM MpeVO*KeHHi. 

Teopema 3. Jaa moeo «mobo: dea onepamopa ¢ eecom<k, onpede- 
meHHole HA X*, coenadaau, HeCOxOdUMO u Gocmamo4HO, UMOOo. Coenadaau UHOY- 
yupyemole umMu onepamopo. na X**-1™. 

OTa OleHKa He MOxKeT ObITh ysyulleHa; MpH m060M Rk MOxKHO MOCTPOHTb 
Hapy pa3JIMYHbIX OnepaTopor Beca Rk, KOTOPble COBMaaloT Ha BCeX HavaJIbHbIxX 
BXOJIHBIX CJIOPax WIHHbI Zk — 2, 
~ §&. Teopems: nacrosmrel! samerxu Obisili YCTaHOBJICHBI AaBTOPOM B Mporlecce 
efO COBMECTHOH padoTp c mpod. H. E. KoOpunckum B oOmacTH aHasiv3a HW CHH- 
resa jlorHyecKHx cereH. B uwacTHOcTH, TeopeMa 3 OKa3bIBaeTCA NOMe3HOH MpH 
CHHTe3e JIOrHYeCKHX ceTeH (HAaNpuMep, MHCFOTAKTHbIX peJsIeHHO-KOHTaKTHBIX 
CX€M), IOCKOJIbKy OHA MO3BOIAeT TIO HEKOTOPOH rpyOol OWeHKe JIA Beca CHH- 
TESHPYeMOrO OMepaTopa OMDeNeNHTb TOUHbIM ero BEC H TEM CaMbIM TO3BOJAeT 
MHHHMH3HpOBaTb OObEM TaMATH B JIOTHYeCKOH CeTH. 

TleH3eHCKHH rocy JapcTBeHHbIi Iocrynusio 


nefarorHuecKHH HHCTHTYT 22 1X 1956 
um. B. I. Beauucxoro, 


IMTHPOBAHHAA JIMTEPATYPA 


1B. HW. Wlectaxos, Asrtomar. u Tenemex., 15, Ne2, 107 (1954). *# B. MW. Wlec 1 a= 
KGB, Astomar. H Tememex., 15, Ne 4, 310 (1954). *B. HW. Ulectraxos, J[AH, 99, N 6 
(1954). 4A. Burks,J. Wright, Proc. Inst. Rad. Eng., 41, 10 (1953). 


* ApTopy CTaJIO H3BeCTHO, YTO B CTATbe 2. ©. Mypa «YmospuTebuble SKCIePpHMeH PEI 
¢ MOceOBAaTeEbHOCTHEIMH MalUHHAMH, TOMCULCHHOH B cOopHuKe «<ABTomaTbI» (pyccKHH MepeBog 


Meuvataercs), COMep2KUTCA Ppe3yJIbTaT, aAHAJOPHIHbIN Teopeme on 
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Jloxaaynn AxkayemMun HaykK CCcCcP 
1957. Tom 112, N 6 


MATEMATHKA 


M. K. ®ATE 


ONEPATOPHO-AHAJIMTHYECKHE ®YHKWMH OJHOM 
HE3ABHCHMOM MEPEMEHHOM 


(IIpedcmaeneno axademuxom B. H. Cmupxosoim 25 1X 1956) 


bt py (xl, ax, (1) 


OObIKHOBCHHDIM = IMHeHHbIM )©=—- tudpcbepeHUHaJIbHbIM ~=OMepaTop C HeMpePbIBHbIMK 
KOMIIJICKCHBIMH (B YaCTHOCTH, JeCHCTBUTeEJIbHbIMH) KOS@PUIMeHTaMH, 3a/,aHHbIMA 
Ha uHTepBase (a, 6) JeicTBHTeMbHOH YHCOBOH MpAMOH. 

§ 1. Ucnonpsya yxe MpuMensABUyiocd TepMHHOuIOrHIO (1), KOMIIJICKCHO- 
3HauHy1O dyHkuun f (x), 3aqannyro Ha (a, 6), HasoBem GeckoneyHO L-Audpepex- 
uupyemol ua (a, 0), ecm npH Kaxyom q = 0, |, 2,... dyHKuuu Lf (x) n pas 
HeIIpepbIBHO Aucdbepentupyema ua (a, 6). Taxyto dyHKuHIO HasoBem L-aHasH- 
THYecKol Ha (a, 6), ecnu ya moOoro 3amKHyToro oTpesKa [a, B] C (a, 8) 
cyllecTByet moctosHHad C > 0 (3aBucamasn oT «, B, f (x), L) Takaa, 4TO ANA 
Beex, rise 0, 1p enya low gee OPlp2er, Bpnenn mores HepaBeHCTBa 
(D =xd/dx)- 


| DL"F (x)| <<CP TN (qn+nl, «<x<B. (2) 


Jaa usyuenua crpoesua L-aHamuTHueckuxX PyYHKUMH MbI CBASbIBAeM C KaxK- 
OH TOUKOH Xp € (a, 6) L-Oasuc B sTO TOUKe, T. €. MOCMe{OBaTeIbHOCTh (pyHK- 


WMH fo(X, Xo), f1(X, Xo), +++» OMpeeMAeMbIX Ha BCeEM HHTepBase (a, b) care- 
AYyIOulMM OOpasom: MepBble 1 H3 HHX CyTb pellleHHA OMHOPOAHOTO ypaBHeHUA 
Lifm(%, %)] =0 (m=0, 1,..., n—1) pH HauvanbHbIX 3HaYeHHAX B TOUKE| 


Xo, OOpasyIOWMX eMHHUHy!O MaTPHILy; Mocsekyroulwe onpesesioTcA pekyp- 
PpeHTHO, T. €. ec fm(X, Xo) ye oNpegemena, TO fm4tn(X, Xo) eCTb peuleHHe | 
HeOWHOposHoro ypaBHeHHs L [fm+n(X, Xo)] = fm(X, Xo) IPH HyJeBbIX HauvaJb-| 
HbIX YCJIOBHAX B TOUKE Xp. 

IIpu nomomu dyxHKunH Tpuna mMoxHO NoyYHTb CJIEQYIOULHe ONeHKH | 
cbyHKkunh L-Oasuca, OCHOBHbIe Waa Teopun L-aHamMTHyeckux (PyHKIUHH. 

Teopema 1. J[aa Kaocdo20 samknymoeo ompeska [a, B] C (a, b) cywe-} 
cmeyem nocmoannan Cy >O0 maxkaa, 4umo | fim (x, Xo) |< Cy |x — Xo |” (m!)4} 
npu ecex m=0, 1, 2,.... u wx. 

Heckombko o606masd cxemy NOcTpoeHuA TeOpHu OOBIHBIX psxOB Taiisopa | 


(B jeHcTBUTeIbHOH OOmacTH), ycCTaHaBsMBaeM clpaBeyIMBOCTb CJIE LY IOULX | 
TeopeM. | 

Teopema 2. Jaa moeo «mob6ot dynkyua f(x) Ootaa L-anaaumuueckotl| 
Ha (a,b), neobxodumo u Oocmamo4no, umobe ona 6eLaa Ha (a, b) L-zon0-: 
ee: m. €. 6 OKpecmHocmu Kaxcdoll mouKu x, €(a, b) pasaaeanuco boli 
6 L-pA . 


| 
co | 


Fe) = Sh am fm (2s 0), (3)) 


1008 


aGppuuyuenmol KOMOpO0eo yoosremeopsiom: He PABeHC(IN6AM 
\ Nees CS ! 
|@m |S Cg Mm! (4) 


Teopema 3. Koadhpuyuenmot Am pada (3) onpedeagiomca no opmy- 
IM Qonyr = D'LIF (x)/ cox, Mm. €. KaDCODILL L-pad ecmo «L-pad Tettaopay. 
Teopema 4. L-pad donyckaem nowrennoe L-dugbqbepenyuposanue srwboe 
ICAO pa3. 
Teopema 5. Hxmepeas cxodumocmu L-pada, 6 KOmOpoM OH OonycKaem 
unenHoe L-Oudpepenyuposanue, codepocum unmepean 
(Xo — R, %) + R)A(a, 6), 2de (eR) = lim (m= Van). 


m+ oO 


B kako topme BepHa NepBaax teopema AGensa, Hen3BecTHO. 

liMeeT MecTo Takxke TeOpeMa €MHCTBEHHOCTH BO BCeX TpeX OObIUHEIX Ba- 
AAHTAaX: 

Teopema 6. ®ynxyus f (x), L-axaaumuueckas na (a, b), 6ydem mo scde- 
NeeHHO pasBHa Hywo Ha (a,b), ecru oxa yOosremeopaem xoms# Oo OOHOMY U3 Caze- 
frOluux OocMaMoOUHeLx YCAOBULL COUNCMBEHHOCMU: a) OHA PABHa HYyAO HA HeKOMO- 
mm unmepeane (x, B) C (a, b); 6) ece ee L-Kosppuyuenme Tatiaopa pastor 
yto XoMA Obl 6 OOHOL mouKe XyE(a, b); B) ONA Obpatyaemca 6 KYA’ HA Nocae- 
JeamMeloHOCMU MoveK, CMpemsALyelicA K BHYMpeHNeti mouke uNMmepeana (a, 6). 

§ 2. BepHa Takxe culeqyroulad Teopema. 

Teopema 7. Ecau L umeem anaaumuueckue  Koaidbuyuenmol, mo 
“aHaAUmUYHOCMb GbyNKYuUU Ha (a, b) coenadaem c obvi4HOll ANAAUMUUNOCMOD?O. 

Sameuauue. Ecau xoodbpuunentst oneparopa L cytp avasuTuueckue 
YHKUHH KOMIIVJICEKCHOH MepeMeHHOH W B HeKOTOpOH OOmacTu G, TO (byHKUMA 
(Ww), aHasMTHYecKand B G, OyyeT u L-aHanuTHUeCKOl B G B CMBICJIe BbINOJ- 


CHUA HepaBeHCTB THIa (2) B KawKJOH 3aMKHYyTOH OOsactu G, C G. Ha Takue 
YHKUHH MepeHocaTcaA Teopembl 2—6, mpnHuem L-6a3uc Jun KaxKQOM TOUKH 
»&G onpeyenaeTcA aHasIOrHyHO Mpesbiqyulemy. | 

§ 3.. Ilyctb x) € (a, 6); cOo3HauHM yepes Az, COBOKYMHOCTh cbyHkKuHH, 
axKjlad U3 KOTOPbIX OlpeyeseHa H L-avaJHTH4Ha B HEKOTOPOH (cBOeH) OKpecrT- 
OCTH TOUKH X). Tononorua B Ary, CCTh PCTYAAPHAA CXORUMOCTDH. 
ToceqoBaTesbHOCTh (byHKuUHH fm (x) € Ax,x, (m=O, 1;...) Ha3soBem pery- 
APHO CXOJAMLEHCA, CCJIH BBbINOJIHeHbI Cle yIoulve yCJIOBHA: a) HMeeTCA OOMLAaA 
KpecTHocTb U TOUKH X%), B KOTOpOH Bce fm(x) Onpefeenbl; 6) KaxKjaa 
YL‘-npouspogquan D'L* f(x) crpemutca B U xk _ HeKkoTOpomy mpejeuy; 
) cyuecrByeT nocrosHHad C>O c omeHKamu sBuga (2) Ana Bcex x€U, 
mete epee) Wh gat 0,412} . ..). 
Tlyctp M = d"/dw" +...+q)(w)/ ecTb omepatTop, KosdpuuneHTbl KOTO- 
oro — aHaJIMTHYeCKHe (PyHKIHH KOMIJI€KCHOH MepeMeHHOH W, H3MeHAIOMelicA 
HekoTOpol o6macTH G. BosbMem Kakyt0-JIMO0 TOUKY WEG Uu oOosHatHM 
epes Aw, COBOKYNHOCTh (PyHKUMH, Kaxfat U3 KOTOPBIX oMpefeseHa HU aHa- 
WTHUHA (T. e., Ha OCHOBaHHH 3aMeyaHuaA B § 2, M-ananuTHuHa) B HeKOTO- 
oli (cBoeli) OKpeCTHOCTH Wy. Tononorua B Aw, ONpeqemaeTcA Kak paBHomep- 
aA CXOJHMMOCTb B HeKOTOPOH OKPeCTHOCTH Wp (CBOeH IA KaxKJOH CXOA- 
lelicd TMocyIeqOBaTeIbHOCTH (PYHKWMH); B CHJIy HHTerpaJbHbIX dbopmy Kom 
Ha SKBUBAJICHTHa perysAPHOH CXOAMMOCTH MO OTHOWIeHHIO K sOO0My orie- 
atopy M c aHasuTuyecKuMu kKo9(pHuMeHTaMH. 

Tenepp, cuegya A. Sl. Mossnepy (7), pwMenupulemy 9TOT cHocoO MIA 
udpepeHHaJbHbIX OMepaTopoB BTOporo MopsAKa, paccMaTpHBaeM ypaBHenne 


| MF @, xs)(= LIF (a, x)] (5) 


, B3AB HeKoTOpylo (yHKuno A(w)E€ Ay, pelliaeM AA ypaBHeHHA (5) npH 
axnom k=0,1,...,2—1 cuegytollyo k-3aqayy Kourn. 
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Haiirn pemenne F (w, x)= F,(@, x) ypaBHeHHa (5), yAoBseTBOp Alone 
pH X =Xp CJeAYIOUMM HavaJIbHbIM YCJIOBAAM: 


aSF(w,x) =| QO, > <SaF Rs (0<s<n—1) (6 
ax* N\A (w), S=e. 


O cnoco6e pemenusa sTO 3aqaunH cM. (°,*). 
Onpegenum Tenepb mpeoOpasopanue T= Tyw,;1,x° HO topmyue: 


= a” F, (w,x) 
f(x) =T [A(@)]= > Tings 


k=0 W=Wo 


(7) 


MoxHO JOKa3aTb CJlefyiouly!o Teopemy. 
Teopema 8. IJ pec6pasoeanue T nepesodum dynkyuto hm (W, Wo) M-6a- 


suca 6 ynKyuto fim(X, Xo) L-6asuca (m=0,1,...) wu ecakyio yHKYyUK 
h(w) = > Am Aim (W, Wy) & Aw, ¢ M-Koagquyuenmamu Tatiaopa Am (ydobze- 
m=0 
meopsiyumu Hepaserncmeam (3)) 6 dyxKyuto f (x)= > Qn fm (*, X%) € Ame 
m=0 


c memu ace L-Koadqduyuenmamu Tatiaopa; T nenpepoleno. 

Ilyctb, Kpome Toro, onepatop L umeeT CONpsAxKeHHBIM OMepaTop, T. €. 
KospPHUHeHT p,,(x) HenpepElBHO Auphepenuupyem & pas (k= 0, 1,..., n—]), 
Torya K pelwenHto k-3ayqaun Kom (5), (6) MoxHO TIpHMeHHTb OOOOLIeHHBIE 
mMetoy, Pumana (3,4) w pHyaTb dopmy..e (7) BHA MHTerpaJbHOrO npeo6paso- 
BaHHA, KOTOPOe MbI He BbIIHCbIEAeM Sa HefocTaTKOM mectTa. IIpu n=2 co 
OTBETCTBYIOWaA POpMyJa MpeBpallaercA B topmyny «omepaTopa mpeoOpaso 
BaHuA», HaHJeHHYIO, HCCJIeAOBaHHY!O HW Hallleyluylo Pa3JIMUHbIe NPHMeHeHH 
BO MHOrHX padoTax. 

§ 4. Ilycrb L u L,—ysBa onepatopa Buga (1) c koadpuuventamu, Henpe 
PbIBHBIMH Ha HHTepBasax (a, 6), COOTBETCTBEHHO (Q,, 0,) (HOO OHH M3 HUX 
JH60 00a HMeIOT KOSPPHUHEHTLI, aHaJIMTHYeCKHe B HEKOTOPOH KOMMVJIeKC 
HOH oOsacTH G). B3aB lo TOUKe Xp E (a, 6), x, € (a), 0,) (nu60 wy € Gut. m1.) 
nocrpoum L-Oa3suc {fm (x, Xo)} Hu Ly-Oa3uc {8m (x, %)} HM ompeqem 
npeoOpasopanve T = Tz, +,-1,x, 10 PopMviamM T [gn] =—fm (m=0,1,2,. 8 
pacipocTpaHuB ero JIMHEHHO Ha BCIO COBOKYNHOCTh Az, x,. [lomyyaem B3auM 
HO OfHOSHA4UHOe H B3AMMHO HelpepbIBHOe OTOOPaKeHHE JIMHEHHbIX TOMOOr 
yeCKHX MpoctTpancTB Az, x, Ha Az,x,, MPpHyeM, B CHJy onpegzenenua L- 
L,-Gasucop, ecim f=T[g], To $(%)=g(%)....,f° *@®) =o 
(cBolicTBO «COxXpaHeHHA HavaJbHbIX JaHHbIx») u L [f] = T[L,[g]] (cpolicrs 
«ipeodpasoBpanua onepatopos»); orcioga: L = TL,T™, T. e. umeer mecTo Tell 
pema 9. | 

Teopema 9. Bcaxue 06a o6sikHosennolx aunelinelx OugbdepeHyuaaonol 
onepamopa paeHo2o nopsxOKA C NenpepoleHbimu Koadqduyuenmamu AOKAAbH 
IKBUBANEHMHOL. 

CuIOBO «JIOKaJIbHO» YKa3bIBaeT Ha TO OOCTOATEIbCTBO, YTO KaxK]ad COBO 
KYNHOCTh Az, x, COMepKUT PyHkuuu, L-ananuTuyeckue KaK B GOOJbIUIUX TA 
MB (CKOJIb YrOQHO) MaJIbIX OKP€CTHOCTAX TOUKH Xp. 

Takum oOpasom, foJlyyaemM MpaMoe mocTpoeHue npeoOpasopanun T 
= T1,.x,;L,x,, He OOpaljasch K TeOpHH ypaBHeHHH c uacTHBIMH IIpOH3BO]HBI 
MH — allllapaTy, YyxXOMy STOMY MpocToMy dakTy 9KBHBaJIeEHTHOCTH BCer 
OObIKHOBEHHBIX JIMHEHHBIX JudepeHUMaJIbHBIX OllepaTOpoB paBHOro nopaqkal 
TludmpepenuvaIbHble ypaBHeHHsA B YaCTHBIX MPOMSBOAHBIX MpHBseUeHDI (B§3 
AA Toro, YTOOb! MPHAaTb STOH SKBHBaJIeEHTHOCTH MHTerpasbHYI0 cbopmy, u60 
Kak MlOKa3blBaeT Teopema 8, mpeodpasoBanHe Ty,w,;2,%. B § 3 H eCTb mped 
pasopanve Ty,,x,; 1,4, B TOM CI€UHasbHOM Culyyae, Korga L,=M,x»,=8 
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Hanpotus, teopua L-avamTuyeckux (pyHKWMH nosBouseT Gomlee NOJHO 
IXAPAKTEPHSOBATb, HallpHMep, pewenHe k-3ayaun Koln (5), (6); wMeHHO, Kak 
pyHKUMH OT X, OHO ABJAeTcA L-aHamMTuYecKOH dbyHKuHell. 

SameTuM, 4TO A;,,, MOXKHO MpeBpaTHTb B KOMMYTATHBHOe TOMOMMYeECKOe 
<OJIBILO, ONPeWeHB (3aBHCALLYIO OT Xp) CBEPTKY JByx (yHKuu us Az», 
lepes ux L-KoappuunenTs! Talinopa mo dopmyute 


i ie ie i EE 8) 
Torja mpeoOpasopanue T coxpaHser cBepTky. * 

Hakonell, MO2%KHO MOJYIHTb KaHOHHYECKy!Io (bopmy Bcex onepatopos L, 
JACCMATPHBAA MpOCTO KOJIbUO A 9JEMCHTOB — KOMIVI€KCHBIX TNOCJe{OBaTeJIb- 


JOCTeH A= (a), Q,,...) C YMHOKeHHeM (8) H C TOMOMOrHelH — NoKOopyANHaT- 
HOH CXOJHMOCTbIO IPH OJHOBPE€MEHHOM BBITOJIHEHHH HepaBeHCTB (3) (Cc MOCTO- 
AHHOH Cy, 3aBMCALel OT KaxKAOH CXOMAMMEHCH MOCMeAOBaTeIbHOCCTH 3JIeMeH- 
op). OnpegzenuB onepatop A B xkoubne A kak CyBurT BueBo, Aa = 
= (Q,, Q,,...), MOomyaum Teopemy 10. 

_ Teopema 10. Bce koasya A,,x, usomop~uu A. Bce obviknoeennsie Au- 
Heuinole OuddqepeHyuanoHnole Onepamopol N-20 nopsAOKA C Henpepolénoimu KoaG- 
Puyuenmamu (AOKAACHO) aKeueanenmaAo. A”. 


UepHoBuukuit Tloctynuso0' 
rocyapcTBeHHbIH YHHBepCHTeT 18 VIII 1956 
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JLtoxaanp Akayemuu HayR CCGP: «cow a. 
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a » ch<“7 cy 


-ACTPOHOMHA 


‘H) JI. KAMJAHOBCKHM, J. B. KOPOJIbKOB, H.C. COBOJIEBA u C. 9. XAMKMH 


HABJIFOJEHWA NOJIAPH3AWUH PAXHOM3J1Y YEHUA COJIHETHbIX 
MNATEH HA BOJIHE 3,2 cm 


(II pedcmaeanenoaxademuxom M. A. Jleonmoeusem 13° 1X 1956) 
doa ; ‘ r : i 
“Visyyenne nmomipn3aluud pavOu3ly4eHua COHEYHBIX MATCH B CaHTHMeTpo- 
BOM [Mala30He MpecTaBsAeT 3HAUMTebHbIM MHTepec, TaK KaK NO3BOIAeT Cy 
WI€CTBeEHHO PaClIMPUTb HalliM 3HaHHA OMATHHTHBIX MOAX MATCH, a TAKE YTOU- 
HHTb MeXaHH3M HX v3syueHua. Bce ony61uKoBaHHble paOoTb! O NoOJApHu3salun 
COMHEYHOTO PalMOUsJIyIeHHA OTHOCATCA K MeTPOBOMY HM JeLMMeTpOBomy » Wualla- 
30HaM, 3a McKsloueHHem paOot Kosunrrona Ha BouHe 10,7 cm (7,°).. OqnaKo 
) nds . pesybTaT padoTn Ko- 
BUHTTOHAa (1), B KOTOpOH 
HaOmofalach TMoJIApHu3sa- 
WMA pawquou31yyeHua UAT- 
Ha, HeHajleKeH BCIeCTBHE 
ae HU3KOH YYBCTBUTeJIbHOCTH 
et A® Coon pe _ MeTOJa: . IpHMeHABWaAca 
SOO OT" ot re alnapatypa.. No3sBoAATa, 
(umd, Oa BOT hi | OOHAPYAKUBATS NOMAPH3A+ 
IHIO, COCTABJIAIONLyIO He 
Puc. 1. Cxema BbICOKOUACTOTHOrO TpakTa pagquwomerpa: J— MeHee 2% oT oOOmleH HH- 
pe allie 2 ee aanee esse eal ere santo cde TEHCMBHOCTH H3JIyYeHHA. | 
© Bu H-naocnoerax, 3 orapara covet xpyraoro 2an80> — Tipaeeerasey Mela 
raomatomel nacTHHkoli a c miactunKot 2/4), 6 —Motop- Pe3YJbTaTb! HaOsOqeHHtt 
MOLYIATOP C actuuKon 2/2, 7 — deppuTospiii H3OJIATOP, NOJYYeHbI B NepHoyk C 
8 — mepexoy, & pie RS aase ors Be = ee 17 VII no 41X 1956 3m 
: Sie Pree dd omen lipHoop : “Ha PnapHon aT Oe 
yeCKOH oOOcepBaTopHH C 


NOMOLIbIO paspaooTaHHoro} 
B Musmueckom uHcTUTyTe AKkajemuu HayK CCCP noamapu3sauMonHoro paquo- 
meTpa (°), Om0KcXeMa KOTOpOro usOcTpupyetca puc. |. . 
Buarofapa HeKOTOpol MoJepHH3salHun NOAPH3auHOHHOFO pagqnomerpa (mpH- 
MeHeHHIO CHMMeTPHYHOrO OOsyYaTeA C peryMpyeMol AuarpamMoi u dep- 
PHTOBOrO M30IATOpa) HafexKHO H3MepAeMaA BeMYMHA NOMApH3aluH ToBeyeHal 
yo 0,1% of oOnjeli HHTeHCHBHOCTH u3IyyeHHA. OcHOBHbIe JaHHbie paquomerpal 
cuefyiouwe: 1) MaKCHMaJIbHad YYBCTBHTeIbHOCTh MO TeMNepaType aHTeHHBl 
AT, =3 °K lp MocTosHHOH Bpemenu t =2ceK.; 2) mymdaxtop 12; 3) wupuHa 
nonocst YITU 16 Mru; 4) wupuna yMarpamMMbl HanpaBMeHHOCTH aHTeHHBI MOK 
MOIOBHHE MOWHOCTH 35’; 5) AHHa BomHbI 3,2 cM; 6) WMaMeTp 3epKaya pagHo-) 
Teneckonla 4 mM. Ha pc. 2 mpuBegen xoq HaOm0qaBllelica KpyroBoll Nosipusalun 
M CHHONTHYeCKad KaptTa Coa, NOsBOMAIONIaA COMOCTaBUTh HaGmOaBlIy10Ccay 
NOApH3alHio C COJHCUHbIMA NATHAMH. | 
17 uw 18 VII nonsapusauna He HaGmofanacb, no KapTe BHHO, 4TO Ha Cournnel 
ObIIO TOMbKO HECKOJIBKO OYCHb MeAKHX rpynn nsten. SaTem HaGmojsenusa OpiiHil 
MpepBaHbl HW BOSOOHOBHIHCh 28 VII, korga Ha Comnye Onu3KO K WeHTpanbHOMyy 
MepHyMaHy HaxoAMlacb KpylHad rpynma nsATeH, OOo3HayeHHad Ha KapTel 
nHekcom |. B sToT HB Mocslefytoujve AHH OblNa saperucTpHpoBana KpyroBaa 
NOMAPH3aMA (JIeBAA, OTHOCHTeEbHO HanpaBseHHA pacnpoctTpaHeHua), mocr 
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BIIHIOD OMI! BH GOLMedQO xUMoIeAALeH ddIrog HitM XAa ovAALD a HMTeEMdBYOU Beavdu HM Bede BOBeMaeYt 
-OIfQRH BRHILeWHONeW — sidandy sMHdHLYHAT] ‘CMHOD BHHOHAIEH HLOOHAHOHOLHM Yogo M XeLHOMOdU a ‘PMOMI OIOHHOHILOD odLHom 
BRHHedeweH ‘buNeeHdeIrou weao1Adu — ol@audy oIaHMOruD ‘GJZ—G‘O8G—F ‘IL6—-€ ‘19G—-%G ‘9PG—I :WIMHHeEY Wuwoosorony Ou 
nudda ypay ‘idahoAvou YOHROHLOO XBLoY XIGHHOMLIMWW a IUUAdI dfeMoru Loreneneo uuAdI ovoxo dul] “dorevorrgen xiddOLoM oHHeh 
-AweH ‘HoLBU iquukds oauudda — uuxKAdy “1 9C6] XI I OU IJA ZI 2 Youden eH HHNHeLD YONOeHWOHOdLOe YOHdoI YoNorosorony 
WMHHEY OU Hod) eLded BeNOohHLUOHHO H BHHahArevoned OJOHhOHILOO vuunesndsrou yosoikdi BHHOHOWEH Hed] *Z “Oud 


» 


° 
S 
Ta HauaJICA POCT, a 3aTeM cnay TipaBonoJA pH30BaHHOu KOMIIOHEHTBI, 


enhpendsvou vngoehT S 


Ss 
rpynna nsteH c uHgeKcoM 2. [locue 


ike Ha 45—50° oT Mepuyuana B TeYeHHE HECKOJIbKHX 


4} . Le / g ih GY iG 4 & g Us 


pe yavleHuA rpylbl OT WeHTpasbROrO MepHynana. 
Ha paccTosnHe 45—50° or MepHyuaHa HHTeEHCHBHOCTb 


NOJIAPH3OBaHHOrO H3JIYYeHHA CHH3HaCb JO Hyws. 
ua mpoxoqusa 


2 


e3 JMcK Coun 
pynnbl Tak 


iN 
09€ GE Ov 08 Uh 09 096 008 OW 08S Leh 0g 09¢ = 0be 0b 
Duowennddey Duonendaw wo puoevofy 


C 1 apryc 


NeHHO. Cllajlaioulad MO Me 
Korga rpymna yqasusacb 
pv 9TOM Yep 


yAaenHA 3TOH YF 


que yo 15 VIIT nonapu3aunA He HaGlOfalach WIM COCTAaBJIAa OYCHb MaJyto 
BeJIMUHHY. . Wh ; 
Bane BospacTanue Nouapwsanun Mexyy 14 u 15 VIII cospnaso c mpeBpa- 
WeHHeM rpynnb! 3°B OMNOAPHY!0 U3 MHOFOWEHTPOBON H C «BOCXOJOM» rpynnlbl 4. 
[loka Hemb34 CKa3aTb @IpeseeHHO, KOTOpad M3 HAX OTBETCTBCHHA 3a CKaNOK, 
HO H3 JlasIbHeMLIMX HaOsIOAeHHH CTasIO ACHO, YTOTpymnla 4 u3syuaeT mpaBonouJAa- 
PH30BaHHY!O KOMMOHEHTY. | 


30 . 
By 30 79” 
10 20' 
10' 
q 
fQ 2B 
st 0" 
by x0 
Wy 3 2 1 (10° 20' 30 40’ 40' 30’ B' 0 ~— 10 2-H" 
19 U0 40’ 22 Ul 
18730” 177007 


Puc. 3. Kpupple ropH30HTaJIbHbIX H BEPTHKAJIbHbIX MpOxo*yeHHu Comma 

yepes AHarpammy aHTeHubI. Ilo oc aOciucc OTNO%KeHO paccTOAHHe OCH 

J\MarpaMMbl OT WeHTpa CouIHWa B MHHYTAX Ayu, M0 OCH OPAMHAT —Temnepaty- 

pa aHTeHHbI Brpayycax. I]ataa Ha MCKe HaHeceHbl TaK, KaK OHH ObIJIH 
BUJHbI B ONMTHYeCKOM rye pasHoTemeckona 


Untepecuo 6pii0 Ha6I0aTb NOBTOPHOe NOABeHHe rpynnpt 1, eqMHCTBEHHOM 
“43 HaOsMOJaBLIHXCA H3IyYaBWeH JeBONOJAPH3OBaHHy!0 KOMNOHeHTy. Ee mo- 
apleHve HaunHaeT sameyatpcsd 18 VIII no KpuBbim mpoxomxyenua CouHua yepes 
JiMarpaMMy aHTeHHbI. B 9sTOT MepHoO H3MepeHHe BeJIMYMHbI NOJAPH30BaHHOH 
KOMMOHEHTHI B WeEHTpe AMCKa Covina OKa3aJlOCb HeJOCTaTOUHbIM, Tak Kak JleBan 
HW paBad MOApHsaluu naTen 1, 3, 4 YacTHUHO, a B HEKOTOpPble AHH MW MO- 
HOCTbIO, KOMIMCHCHPOBaJIHCb. 

Ha pune. 3,4 mpeqcTaBsenbl HEKOTOpbie XapaKTepHble KPHBbIe MPOXOXKJeHUA, 
10 KOTOPbIM MOXKHO TpocseqHTb NoABeHHe nsatHa |. Ilo stuM KpHBbIM (ocO- 
SeHHO u3 pc. 4) BUAHO, ITO XOTA WIMPHHa JMarpaMMbl aHTeHHbI CpaBHuMa C yr- 
JOBbIMH pasMepaMH COJIHIa, KPHBbI€ NpOXOKJeHHA NO3BOMAIOT JOKANM30BaTb 
MCTOUHUK H3JlyYeHHA C TOUHOCTbIO JO H€CKOMbKUX MHHYT. : 

V3 NpHBeeHHbIX JaHHbIX MOXKHO CleaTb CleAyIOulve 3aKIOUeHHA: i 

1) Ppaqvousnydenwe Ha BouHe 3,2 CM, MCXOfALee U3 OOMacTeli HEKOTOPBIX | 
rpyl MATeH, B CHIbHOM CTeMeHH NOMApPH30BaHO NO Kpyry; | 

2) MaKCHMaJIbHat HaOsofaBuladca MHTeHCHBHOCTh MOMAPH30BaHHOH 10 
Kpyry KOMNOHeHTHI JocTurasa 2,5% oT OOmleli HHTEHCHBHOCTH H3/1yYeHHA MJ | 
300 °K mo TemmepaType aHTeHHb!; 

3) BepXHHH mMpefea siiekTuBHol Temnepatypbi B OOaCTH u3MyueHHA CO- 
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aBIAeT OKO 500 000 °K, ecm yenoBuo npHHaATS yrIOBOH pa3smMep H3s1y4ato- 
eH oOlacTH nopayka | KBaylparuoit MHHYTBI; 
4) rpynnpi 2 u 4 cepepxoro nonymapusa H3J1ydaI MpaBonosApH30BaHHy1o 


MIOHEHTY, rpytina | woxHOrO Nowymapust JI@BONOIAPH30BaHHyIo*. Tpynmbr 
Mu 2 HaOsojalucb n0- . 


ropHo. M3nyyanm wan 
yynnbt 3 u 5 ocramocb 
°s1CHbIM; 

5) WHpHHa JMarpam- 
bl HallpaBJIeHHOCTH H3- 
VYCHHA MATeH COCTaBJIA- 
- oKOIO +30° mo movo- 
AHE MOLLHOCTH H IIpH- 
epHo -+50° no HysaM. 

OyHOBpeMeHHO C Kpy- 
BOK NOApH3allue Ha- 
MoOfasacbh JIMHeHHaA, HO 
> Bel YHHA He ITIpeBbl- 
ana 0,5% or oOmlero H3- 
yUCHHA, H ee He yaocb 
303ATb C pe3yJIbTAaTaMH 
20IOeHHA  KpyroBoli 
WIAPH3alHH WH BHMMBbI- 
a  H3Me€He€HHAMH Ha 
WIHLe. 

H3n0x%KeHHble J(aHHble 
-HECOMHEHHOCTBIO yKa- 
IBaloT Ha HamMuue Kpy- 
BO NOJAPH3allHH B pa- 
{OH3J1yVYeHHH Ha BOJIHE 

CM, UCXOJAIIeEM H3 
WlacTeH COJIHEUHBIXUA- gg gy gg gM 4 yp Dg Be a a5 


FEL. 
Puce. 4. 3anucb MOMAPH3OBaHHOrO MO Kpyry cHrHasa mpH mpo- 
Ans Jetatbuoro usy- xoxkyeHuu Conmnma tne quarpamMmy Erneta | 1X. Tlo ees 
‘HUA OOHAPpyXKeHHOPO = aGcuuce OTAO*KeHO paccTOAHHe OCH HarpaMMbI OT WeHTpa 
mbekTa TpeOyeTcaA Jaib- ComHya B MMHyTax AyrH, M0 OCH OpAMHaT —Temlepatypa aHTeH- 
duee HakonmeHue Ma- Hl Brpagycax. Ilentp u31yyetua, onpeseneHHbIi mo KpHBbIM 
: NpOxoxXMeHHA, OTMeyeH Ha WHcKe Kpectom. IlaTHa Ha WHCKe 
PHasia HW MOBBIMeHHE  yayecenbl Tak, KAK OHM ObIIM BUJHbI B ONTH4eCKOM rue pa- 


(Spellarouyen CHJIbl HH- — qyoreneckona; a—TOpH30HTabHoe mpoxowyenHe B 11%30™; 
PyMeHTa, MOSTOMY B  6—geprukambHoe npoxoxsenne B 11°30“; e—BepTuKambHoe 


Bee wice BpeMA HadaTa = pyoxoxgenne B 17730"; e — ropu30HTanbHoe mpoxoxjeHHe 
OoTra mo wTocTaHopKe B 17°30™ 


\IAPH3allMOHHBIX  -Ha- 

yOJeHH Ha HUCTPyMeHTe Cc paspellarouleli cmocoOHocTEIO 1-2’. 

| ABTopbl BbIpaxkaloT OsarogapHoctb IO. H. Tlapuiicxomy, A. B. Bepsanuy 
B. H. Uxcanopot 3a moMoulb B paoote. 


| Tnapuaa actponomuyeckad oGceppaTopus Tloetynuto 
Axayemun nayxK CCCP 13 IX 1956 
Tly1koBo 


IHMTHPOBAHHAA JIMTEPATYPA 


mA. E.Covin g ton, Proc. Inst. Rad. Eng., 36, 454 (1948). ? A.E.Covington, 
ed Roy. Astron. Soc., 45, 157 (1941). # Tp. 5-ro copem. mo BompocaM kocmoroHin, 
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F RAH CCCP, 1956. 


& 6—9 IX HaGmoganacb ele OHA rpynna B OX*KHOM MonyWapHH, H3MydaBAA eBONOMA- 
,OBAHHY!O KOMMOHEHTY O¥eH Gonbioli HHTeHcHBHOCTH (oKo0 700 K mo vTemmepatype 


e@HHBI). 
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Jloknagn Akanemun Haya CCCP, 
1957. Tom 112, N 6 


PHSHKA 


A. C. BEJIOYCOB, E. WH. TAMM u E. B. WIHTOB 
POTOPODKAEHHE =° - ME3OHOB HA*CJIOMKHbIX SAPAX 


(ITpedcmaeazeno axademuxom A. IT. Axnexcandposeim 10 X 1956) 


Hsyyenne dotopox enna x°-Me30HOB Ha Apax MpH pasMYHbIX JHeprHAx 
Y-y4el MOET aTb CBeJCHHA O TOM, POM MaloTcA JIM Me3OHBI 10 BCeMy OObeMy 
AjIpa WIM TOJIbKO Ha ero MOBepXHOCTH. 

B 9KclepaMentTax NO H3yYeHHIo (oTOpoxwKyeHHA 7°-Mesonos (1), a TakxKe 
SapAPKEHHDIX 7=-Me3OHOB (*) Ha ApaxX NOX JelicTBHeM TOpMO3HOrO U3IyYeHHA 
C MaKCHMaJIbHOH SHeprnelt 320 M:B Obl0 NOKa3aHO, YTO B OOOMX cmyuaAx 
TlonepeyHoe ceyeHve oOOpas0BaHus OTOMe3OHOB Ha APO pactTer mponopuno- 
‘HasibHo A*/s, re A—aTomublli HoMep spa. Takoli pesybraT oObacussca peab- 
copOuneli MesOHOB, OOpa3syIONINXCA BHYTPH AJep, B pesysbTaTe Yero adpeKTUB- 
HOH B OTHOWeCHHH OOpa30BaHHA Me30HOB OKAa3bIBae€TCH TOJbKO MOBePpXHOCTb 
ajipa, UponopuuouHasbyaa A's, 

Hsmepenve NOnepeuHbix CeveHHH B3aHMOJelCTBUA 3apA2%KeHHBIX Me€30HOB 
c aqpamu (*) Toka3as0, TO CpeAHU CBOOOAHDI MpoOer Me30Ha B AJEPHOM Be- 
IecTBe CHJIbHO 3aBHCHT OT 9HEPrHH Me30Ha, YBeJIMYMBaACb IPH YMeHbUIeHHH 
ero 9Heprun. BaskcnepHMentax (*) uv (*) perncTpHpoBasIMCb M@30HbI C SHEPrHAMH 
oT 60 yo 100 Msp, Aid KOoTOppIxX TonepedHoe CeveHHe B3aHMOJeHCTBUA C ApaMu 
‘paBHO reoMeTpHyeckoMy ceyeHHiO. Ec Ke perHcCTpHpOBaTb Me3OHbI C 3HEP- 
THAMM MeHble 20 Mop, Jia KOTOPbIX Apa JONMKHbI ObITb B 3HAYHTEJIbHOM CTe- 
TIEHH MpOspauyHbIMH, TO MbI JOJDKHbI MOJIYYHTb 3aBHCHMOCTb BbIXOJla T-Me3OHOB 
OT aTOMHOrO HOMepa A, pHOmMxKatollyiocaA K JIMHeliHOL (cA BMecTo A’), 
ecw O6pa30BaHHe Me30HOB HJeT M10 Bcemy OObemy Apa. B Tom cayyae, ecJIH 00- 
pa30BaHve Me3OHOB IIPOHCXOAUT TOJbKO Ha NOBEPXHOCTH Apa, H3MeHeHHe 9HEp- 
TeTHYeCKOrO CleKTpa PerHCTPHPYeMbIX Me30HOB He JOJIKHO H3MCHMTb XapakTep 
3aBHCMMOCTH BbIXOJla M€30HOB Ha APO OT aTOMHOTO HOMepa. 

VismeHeHhe 39HeEpreTHyuecKoro CMekTpa 7°-Me30HOB MO?KHO OCYIICCTBUTb, H3- 
MeHAA SHEPrHio y-syyeH, MO AeHcTBHeM KOTOPbIX OOPa3syIOTCA STH Me30HEl. 

CxeMa OMbiTa NoKa3aHa Ha puc. |. W3mepenua MpoBosuucb Ha CHHXPOTpOHe 
@usuyeckoro uucTHTyTa Akayemun HayK CCCP. Ilyyoxk y-s1yyeH CHHxXpoTpoHa 
ocyie KOJJIMMalwH nonmayan Ha ucceqyemyo MuuleHb. Touma MHMUeHeH 
BBIOMpasach NopsyKa 0,1 pasMaunMoHHOli equHHUbI C TeM, 4TOObI OOeCeyHTb 
OMHaKOBOe OCaOsIeHHe y-sTyyeH BO BCex OOpasuax. OOpa3ilbl yKpemliAHCb 
B CIe€MHaJIbHOM MIPHCHOcoOJeHHH, NOSBOJIABLUCM MpOH3BOAUTb JMCTaHILMOHHY!O 
¢MeHY MHWeHHH. 

-KBaHTbl OT pactiayla ~°-Me30HOB PerHCTPHpOBaJIHCb TeJIeECKONOM CHMHTHA- 
JIAUMOHHBIX CUCTYHKOB, PactosO*KeHHbIM MOA yrsiom 90° K nyyYkKy CHHXPOTPOHa. 
Teneckon cocTossI HW3 eTbIpPeX C¥YeCTYHKOB, OMHOTO BKJIOYeHHOrO MO CXeMe 
aHTHCOBNayeHHii HM TpeX m0 cxeMe copnayeHui. Ilepeq cueTuHKOM aHTH- 
COBnayeHHi ycTaHaBMBaJicA yruiepofHbii OnoK TONMMHOK 7 CM, HO- 
TMOWABWUHH Y-KBaHTbl] WH 3apA2KeHHbI€ YaCTHIbl MaJbIX SHeprHl. Mex- 
Ay cueTuHKaMH aHTHCOBMaqeHHH M COBNayeHHH MoMellaJicA CBHHIOBbIM 
KOHBepTop: TommMHOH 5 mM. Mexgy cueranKamH cCoBlayeHHH BCTABJIA- 
JUCb aJIOMHHMeBbIe NOPMOTHTeIH TOMHHOH | cM KaxkKjibIt; OnaroqapA STOMY 
guepreTHyeckuii nopor Tesleckona cocTaBiss MpuMepHo 35 Mss. Bo Bcex cyeT- 
yKaXx HCIONb3OBaIHCb KUKHE CLMHTHJIATOpbI (pacTBOp TepeHHa B KCHJIONEe 
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5 r/m). PasMepbl CUMHTHWIATOpOB cocTaBIAIM 5X5 X3 cM. CUMHTHJIALMM pe 
rACTpupoBaHcb (oToyMHOxUTeNAMH POY-19. Umnyspcbl C BeIXOJOB (pOTOYMHO- 
*KuUTeeH CPOPMHPOBaHCb HU MOfaBasHMCb Ha CXeMYy COBNAaJeHHK C paspellarouliM 
BpeMeHeM t =2-10°8 cek. 


\ 


Nyyok y-nyved 

MuUWeHd M, 

CuHXpOMpOHa a Gules = “cunxpompoHa 
<_< — a 


SSS Ss 


Puc. 1. Cxema ompita: M. *. — MOHHTOpHad HOHM3alMOHHAaA 
KamMepa, Cy — CUMHTHIIATOpHI, DP. y.— POTOYMHOXKHTEIH, 
C — C-norsorutemb 7 cm, Al — Al-nornorutenb 1 cm, K — 


Pb-koupeptop 5 MM 


M3mepenua 3aBMCHMOCTH BbIXOJa m9-Me30HOB OT ATOMHOTO HOMepa IIPOBOJH- 


JMCb pH 3Hayenuax Ey’, MaKCHMabHOH SHeprHH WyyKa TOpMO3HOrO U3dy~ 

yeoua, 265 u 200 Mos. 

| | Jas cHwxkKeHuA (oHa CYTaMHbIX COBNaeHHH TeeCKON OkpyXKaJIcA CBHHILO- 

BOH 3alllMTOH; KPOMe TOFO, HPOMOMKUTEMbHOCTh UMMYuJIbCa Y-yyell CHHXPOTPOHa 
pactaruBalacb oT 3000 ucek. 
pH sHepruH 265 Moss 4u Jo 


m 

A Lob aabuisd / 1000 wcex. npu 200 Mos. 
t £20098 7 VuTencuBHocTb My4Ka CHH- 
8 6,~a%h XPOTPOHa H3MepAIaCh TOHKO- 
CTeHHOM HOHY3aUMOHHOM Kame- 
6 pod, pacioslox*KeHHOH B IyuKe. 
hs H3mepenHa mpH 9HeprHn 
4 265 Mss NpoBO,MsIMCcb C MHIIe- 


: Hamu Li, C, Al, Cu, Cd, Pb, 
a upH sHepruu 200 Map — 


2 
C TeMH Ke MHUICHAMH, 3a HC- 
100 200 KguoYueHHeM Li. 
Cath Ca BE A PesyJIbTaTbl u3MepeHuit 


IIpMBeyeHbI Ha puc. 2. B nep- 
BOM culyuae (E)'=265 Mop) sce 
TOUKH COBNAaawT C KPHBOt, 
COOTBETCTBYIOIeH 3aBHCHMOCTH o ~A’ls, C TOUHOCTHIO JO OWWHOKU u3MepeHul, 


COCTaBJIAIONeH B aHHOM cryyae 3 % .TIpu EY’—200 Msp 3aKoH oA’! octaet- 
CA CUpaBeWIMBbIM B pefemtax ommOKu 10%, 3a MCKJNOYeCHHeEM TOUKH, COOTBeTCT- 
Byrolel Pb, KOTOpad HaXOMUTCA BbILUe KPHBOH. Takoe OTKJOHeHMe MOXKET ObITb 
O6ycJIOBJIeEHO BKJaOM OT TOMCOHOBCKOrO pacceadHHaA y-sJlyueli Ha sypax, 
nonepeyHoe CeYeHHe KOTOPOPO CHJIbHO 3aBHCHT OT ATOMHOFO HOMepa BellecTBa 
MHIWeHH. 

OTa Ke IIPHIMHa Cesasia HeEBOSMOXKHLIMU W3MepeHUA NoMepeyHoro ceueHuA 
cboropoxkeHHA n°-MeSOHOB Ha AApax pH SHeprusnx y-syyeli, OnM3KUuX K MOpory 
(oTOpOX CHUA ME3OHOB, METOJOM pPerucTpalluH Me3OHOB MO OHOMY y-KBaHTY 
paciiajla. 

TlonyueHHble pesyJIbTaTbI NOKasbIBaIOT, YTO XapaKTep 3aBHCHMOCTH MOMeped- 
HOPO CeYeHHA OOpasoBaHHA x°-Me3OHOB Ha ApaX OT aTOMHOFO HOMepa ocTaeTcH 
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Puc. 2 


ISMEHHBIM Tipu Ey’, paByom 310 Mop (2), 265 Map a 200 Mas, HECMOTPA Ha TO, 
) IPH STOM MaKCHMYM 9SHepreTHyecKOrO CHeKTpa 7%°-Me30HOB CMellaeTCA OT 
) No 20 Mos. 

Ilonyyennbie pesybTaTbl He MoryT ObITh OObSCHEHEI peadcop6umHeli 
Me€30HOB, OOPa3yIOWNXCA BHYTPH Alep, MOCKOJIbKy U3MeHeHYe SHEprHH Me30- 
3 MOJRKHO COMPOBOKMaTbCA H3MCHEHHEM CpefHero cBoOOAHOTO Mmpobera Hx 
JepHoM BeuectBe. Tor pakt, uro XapakTep 3aBMCUMOCTH MonepeyHoro ceyeHHA 
POpOXKMeCHHA z°-Me3OHOB OT aTOMHOFO HOMepa He MeHAeTCH Tp H3MeHEHHH 
spreTHyecKOrO CHeKkTpa OOpa3yiolwlMXCA Me380HOB B HHTepBasie oT 100 Jo 
Msp, MOxeT ObITh OOyCJIOBMeH HasIHUHeM KOHKYpHPpylollero mpouecca, m0- 
SIAIOULeTO OOPas0BaHHe Me30HOB BHYTPH Aep WH MpPHBOAAMero K NOBepXHO- 
IOMY POXKJCHHIO Me30HOB. 

B saki0yeHHe NOb3yeMcA CayyaeM IIpHHecTH OmarofapHOCTb 4.-Kopp. 
1 CCCP B. UH. Bexcaepy u npod. II. A. Uepenkosy 3a BHUMaHHe K HacToseli 
doTe, C. PpeOeHuHKOBy 3a MOMOMIb B M3POTOBMeHHH alnapatypbl, C. Pycaxosy 
NOMOMlb B MpOBeeHHH H3MepeHHit, a TAaK%Ke COTPYAHHKaM Ppynibl SKCIya- 
[dH yCKOpHTeJiA 3a OOecrieyeHHe pa6OTbl CHHXpOTpoHa. 


Ilocrynuso 
28 1X,1956 


IWHMTHPOBAHHAA JIMTEPATYPA 
Mmveeks Panoisky. vo Wes teimberger J. Steller  Physy Rev... 66; 


Meco Ri MI Littaner,:D. Watlker, Physy™ Rev., ~86)*°838— (1952). 
). H. Stork, Phys. Rev., 93, 868 (1954). 
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(jloxaann Akagemun nayx CCCP 
1957. Tom 112, N6 © 


SH3HI 


B. C. BABHJIOB, JI. C. CMHPHOB wu B. M. NAWKEBHY 


SHEPrHA HOHK3ALMN IJIEKTPOHAMN B KPHCTAJIJIAX 
rFEPMAHHA 


(I1pedcmaeaeno axademuxom JI. B. CKodeaoyotnoim 27 X 1956) 


Tlorepu aHepruu ObICTpbIMH YaCTHIaMH, MpOXOAAL[MMM CKBO3b KPHCTAadJ 
CBA3AHbI C HOHH3allveH, T. €. C NOABJICHHEM Nap H3ObITOUHBIX HOCHTesIeH 3apaya 
3JICKTPOHOB HM AbIPOK. CpequAA SHEpruA ©, 3aTpayHBaemaw Ha OOPasoBaHne ¢ 
HOH Mlapbl HOCHTesIeH, 3aBHCHT OT XapakTepa BO3O0yxeHHA. OT BeHUMHBI 
IPH WOHW3alMH YacTHWaMH, B YaCTHOCTH, ObICTPbIMH 3/IEKTPOHAMH, 3aBHC 
K. Tl. J. MpeoOpasoBpaHHA 9Hepruu f- HM Y-H3JlyYeHHA B deKTPOSHEpTi 
C MOMOLLbIO MOJIYMPOBOAHMKOBBIX ycTpolicts (7,”) u sdpeKTHBHOCTL peructpall 
W3yYeHHH C MOMOUIbIO KPHCTa/IMYeCKUX CUYeTYHKOB WH JO3MMeTPOB. 

Bewwunua © JIA ObICTPbIX NIEKTPOHOB B KPHCTaJlIaxX TepMaHHA Oplwia OleHe 
B page paoot (*,”), CBASAHHbIX C BONpOCOM MpAMOrO MpeocOpasoBaHHA JHEpr 
8-v3IyYeHHA B SJIeKTposHepruio. HenocpescTBeHHOe H3MepeHHe © B repMaH 
6b1i0 mpopesqeHo Max-K3em (vid culyyad HOHH3alnHH a-yacTunamu. Ilo 
yenHple Mak-Ksem 3HayeHHA =< paBHbl 3,0-+-0,4 9B (4) uw 2,94+0,15 928 

Hamu OblIv MpOBeAeHbI ONbITHI NO ONpefeseHH1o CpeAHel SHEPrHn HOHUZAL 
B TepMaHHH Np BOsOyXKAeHHM BIeKTPpOHaMH Cc 9HeEprveH 5—15. xK9B. 

B ombitaX HCNOuIb30BaIHCb KpHcTadbt N-runa c P—N nepexojamu, Ho, 
YeHHBIMM BMAaBJIeHHeM MHA (°). OOmyyeHve NpOBOAMOCb CO CTOPOHbI, po 
BOMOJIOXKHOH HHAMEBOMY SJIEKTPOJy. QJIEKTPOHbI NOJIHOCTbIO TepaM SHeEpr 
B oOjacTH N-Tuna. Bpll IpHMeHeH MeTOJ, 3aKJIOUAaBLUIMHcA B ONpeyeneHHu 
HOWeHHA NOTOKa AbIpOK Nz ckBo3b P—N-nepexog, oOycoBseHHOrO reHepalll 
B KPpHCTasie H3ObITOUHBIX Nap MepBHYHbIMH 9JIEKTPOHaMH, K NOTOKy NepBHuH 
gnekTpoHos N,*, OrHomenve STHX NOTOKOB OOo3HauHM B,. Benuunna Ne om 
jeAacb MO TOKY KOpOTKOrO 3ambIKaHuA P- u N-oOsactett J, MpoTeKatoll 
BO BHelIHeH WenH Yepes NpHOop, HMeBLIHH COMpOTHBMeHHe JOCTaTOUHO Mas 
B CpaBHeHHu C AudPepenWMabHbIM compoTuBseHHem P—N-nepexoga B HY 
Ro ©) (cm. pue. I): 

Ne Is : 
TakuM oOpasom, Bf, = Na eee J, MepBHYHBIM TOK, COOTBeETCTBY 


WMH MOTOKy ObICTPbIX SJIEKTPOHOB. 

BeneyctBve peKOMOHHAal|HH Ha MOBeEPXHOCTH HB OObeMe TNIOTOK J{bIPOK | 
Bcera MeHbIe YMCA JeHCTBUTeNbHO OOpasyloWlNXca B e/MHHLy BpeMe 
nap HocuTeseH Ny, HO NpOnopunOHaeH eMY BIJIOTD JO BeECbMa 3HaUHTesbHI 
WHHTeHCMBHOCTeH BOsOyXKaiolWlero MyyKa, T. e. 


Ne eNgs 


BeruunHa Kospduuwenta <pasMHoxKeHHs» 8 BbIPasHTCH Kak | 


8 = No soak Br Weds 

Ny a Co 

* HsmepeHn# HaBeqeHHOM MpOBOAHMOCTH B OAHOPOMHbIX OpycKax He TaloT NOcTaTOUHO } 

EHKUBIX PE3Y/bTATOB BCMECTBHE TPYAHOCTeH KOHTPOsIA CKOPOCTH NOBepXHOCTHOM peKoMOHl 

HHH, MCHAIOULCHCA MO-pa3sHOMy B oOuly YaeMbIX MH «TCHCBbIX» YYaCTKaXx KPHCTaJlia. 
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ATE He © MOMXKHO 3allHCaTb Kak 


vr , alyV 


i = 
8 Ip? 


VY — sneprus nepBuuHEIx sieKTpoHos. Bennunna « onpeyénasac HesaBH- 
40 IPH TeHepallHH M3ObITOUHbIX Map HOCHTeell. MOHOXpOMaTHUeCKHM CBeTOM 
SECTHOH HHTEHCHBHOCTH. KoscibullvexT oTpaxkeHuA repMaHHA B OGNACTH JWIMH 
1H 0,6—2 uw u3smepssica B Haleli aOopaTopuv HW TWpakTHYeCKH CoBMal co 
ANCHUAMH, H3BECTHbIMH H3 JIMTepatTyppl (*). KBaHTopblii BbIXO MpHHuMasica 
BHDIM eJIHHULe. 

B uccleqopaBlixca HaMM KpucTanaxX BeJMYHHa « He 3aBicena OT JHHDI 
MHbI CBeTa BUJIOTh WO AIMH BOJIH, IPH OCBeWe1HH KOTOPbIMH 3aMeTHaA YaCTb 
seTOBOrO MOTOKAa NPOXOAHT CKBO3b KPHCTaM, He MOroMaacb. B HaliMx OMbiTax 


Eoicokobaner 
Heil Onok 
numanus 


Cucmema Gunempob 


a il =o) (poaSa= Seca 


4uappaemes aN oe Epa a 


re 


Puc. 1 


is M3MepeHHA «% MbI NIPHMeHAIM cBeT cC A=1,05 yp, Norsollaempili B OCHOBHOM 
Oe TOMAHO He Ooviee 1,0 vp, T. e. IPHMepHO B OOMACTH HOHH3aHH 3JIeKTpPO- 
M. : 

Bemmuvna « CHJIbHO 3aBHCHT OT YCIOBHH Ha NOBepXHOCTH KPHCTaJVJIOB H Me- 
eTCA B Mpowecce OTKaYKH yCTaHOBKH H OoMOapAupoBKH 3neKTpoHamu. Jna 
CTOAHHOPO KOHTPOJIA % BO BPEMA H3MeEPeHHH ObIJIO HCMOb30BaHO OJHOBPeMeH- 
oOOyueHHe KPHCTAJVJIOB JJIEKTPOHAMH H CBeTOM. C 93TOM LWesbio Obla u3ro- 
Jl€Ha JJIEKTPOHHAA NYylWKa, KOHCTPyYKUHA KOTOPOH NOSBONAa HaNpaBHuTb Jy 
Ta BOJb NydKa 9JIEKTpOHOB (cM. puc. 1). 

Tlepeyx o6s1yuaembimM KpHCTaJIOM pacnovlaranuch AuadparMbl, BbIpesaBLUuHe 
4OK HU COOMpaBline BTOPHUHble 3IeEKTPOHbI. KoaddHyHeHT BTOPHYHOK SMHCCHH 
u V=5—15 k93B OKa3aJICA PaBHbIM NpHONM3HTebHO 0,3. 

Bpisl MOCTaBsJIGH KOHTPOJIbHbIM KaJIOPHMeETPHYECKHH OMIT, B KOTOPOM OplJia 
HeHa 9HeEPruA, YHOCHMaA BTOPHUHbIMH BJIEKTPOHAMH H Pe€HTTeEHOBCKHM H3J1y- 
IHeM, HW MOKa3aHO, TO 9Ta JHEPIHA COCTAaBJAeT MpHMepHo 4% 9HeEprHH Majaio- 
TO Ha KPHCTaJJI TydKa 3JIeKTPOHOB. 

OnpiTbl NpoBosqusHch UpH JaBnenun 10-4—2-10°° mm pr. cr. SaBucumocTu 
IMUMHbI € OT JaBseHHA B Mpeyenax 2-10°-°—10™ mm pr. cT. OOHapy2xXeHO He 
m0. 

/Cepwu u3mMepeHHii Ha KpHcTasax, NOJBepraBlIMxcA pasMUHOH MOBepXHO- 
4oH oOpaOorKe (TpaBseHHe BnepeKHCH Bosopoya H cmMecu CP-4) (*) Aan ofn- 
XOBbIc 3HayeHHA c. Bemuunua ec, cpequan u3 4 cepul u3MepeHHH, OKasasacb 
2HoH 3,7-+0,4 9B. 

B mpegenax 3sHayenuit V of 5 go 15 koB © He MeHAeTCA. OTO yKa3blBaeT Ha 
JOJIbILYIO BeJIMYHHY MOTepb SHEPrHH NePBUYHbIX IJIEKTPOHOB B MOBeEPXHO- 
OH OKCHJHOM MeHKe, BO3HHKalolleH Np TpaBJIeHHH repMaHHA. 
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Buu3koe coBmayeHHe BeJIMYHH € IPH HOHH3alMH JJeKTPOHaMH HM &-4aCT 
IlaMH, I0-BHJMMOMY, OOBACHAIOTCA TEM, YTO BO BTOPOM CJly¥ae 3HaUHMTeJIbH 
yaCTb Nap HOCHTeJeH 3apsyja BOSHHKaeT MO AeHCTBHEM OTHOCHTEJIbHO OBICTPI 
6-aJIeKTpOHOB. Heab3a HCKJIOUNTb TaK%Ke BOSMOXKHOCTh paWalHOHHOrO Hep 
Hoca 9HepruH BHYTPH KpucTaa H3 o6NacTH NMWOTHOH HOHH3alun (oTouam 
o6pa3yIOllUMHCA Np MpAMOM peKOMOMHALLMH 3JIEKTPOHOB H JbIPOK. 

ABTOpbI BbIpaxkaioT OsarogqapHoctTb 5. M. By.y 3a pad WeHHbIX 3aMeuaHH 


Tloctynuao 
24 X 1956 


UWATHPOBAHHAA JIATEPATYPA 
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Horsaye Akayemun nayx CCCP 
1957. Tom 112, M6 


PHSHKA 
O. B. MPYAKOBCKAS u M. ®. WHPOKOB 


K TEOPHH CTOS4HX CTPAT B NOJIO)KUTEJIbHOM CTOJIBE 
FA3SOBOrO PA3PSAA 


(ITpedcmaeaeno axademuxom H. H. Boezoarboseim 14 1X 1956) 


HccneqopaHnto CTOAYHX H OeryllHX CTpaT B NOMOKUTeIHOM cTONGe ra3o- 
Oro pa3psija NOCBALLeHO MHOro paOoT. Kak Opl0 NOKa3aHo (1), B OCHOBy TeO- 
CTHYECKOFO HCCeOBaHHA CTpaT B a3s0BOM paspsAJe AOMXKHbI ObITb MoO*KeHbI 
PaBHeHHA uppy3nv WIA sapsxKeHHbIX YaCTHL, COCTABJIAIONIMX Mla3smy. 

OHaKO BbIACHHJIOCb, YTO TEOPHA, KaK MpaBHJIO, IPHMBOAUT K OODACHEHHIO 
ObKO OerymmMX MepHosuynoctel, HO He OODACHAeT cTOMUNX cTpaT. BatTanabe 
Ourecou (*) Ha OCHOBe CHCTeMbI ypaBHeHHH, CocTosileli H3 ypaBHenuit jucbdby- 
AM JIA 3aps>KeHHbIX YACTHIL HW ypaBHenus [lyaccona Jia 3eKTPHYeCKOrO Nos, 
OYUAaIOT BbIPAKEHHA JIA BONHOBOTO YHCJ1a H CKOPOCTH BOJHEI, pactipoctpa- 
AIOULeHCA B vla3Me, H, aHaIH3HPpyA WX, YKa3bIBalOT, YTO CKOPOCTb BOJIHDI HU 
PH KaKHX yCJIOBHAX HE PaBHa HYJIW, CCIM TOIbKO NepHO BOMHbI He UpesBbIUAaHHO 
emHukK. MHbIMH CIOBaMH, B HX CTaTbe JaHa TeOpHA Gerywux c0eB. 

B pa6ote J[palipectelina (*) QA KBa3HHelTpasbHOli Ma3MbI pellieHa Ta *xe 
ajlaua, HO C yyeTOM Mpouecca TepMoyudppy3uu WH 3aBHCHMOcTH KosdPuuNeHTa 
OHH3alHH OT TeMMepaTypbl 9IeKTpoHoB. HicxoqHaa cucTeMa ero ypaBHeHHii 

wrouaeT ypaBHeHve Auppy3HH IA 3apsxKeHHIX YaCTHU, ypaBHeHve coxpa- 
2HHA SHEPrHH JIA SeEKTPOHOB UH CpaBeAIMBOe JIA KBa3HHeHTpabHOH ma3- 
bl PaBCHCTBO rpaHeHTOB 9JICKTPOHHOFO MH HOHHOFO TOKoB. Teopus, KaK OTMe- 
1€T ABTOP, HEYJOBJETBOPHTeJIbHa C TOUKH 3PeHHA CpaBHeHHA C SKCIepHMeH- 
IM, WIOXO OTpaxkaeT (bH3uyeCKylO KapTHHY ABJIEHHA HM He OOBACHHAeT Cylle- 
fBOBaHHA cTosuux cTpaT. B uncle ynpomatouux mpesnomoKennh JIpai- 
scTeHH MCTrOuIb3yeT THMOTesy O COXpaHeHHH pexKHMa paHasbHOH amMOuMO- 
apHol yuddy3un Ulomkv, cBOHCTEeHHOrO OJHOPOJHOMY MOJIOKHTebHOMY 
-on6y, H B Calyuae coucToro cTo6a. IIpH STOM BCe YaCTHIbI, BOSHHKIUHE B pe- 
JbTaTe WHOHH3allHH, OCTaIcCTCa B TOM Ke MonepeyHoM ceyeHHH TpyOKH HM MO- 
7T ObITb YHECEHBI JIMIUb PaHaIbHbIM NOTOKOM aMOYnOMApHOK Wudpysun. 
PaiipecTeiiH, BNPOveM, YKa3bIBaeT, YTO JONOJHHTEbHbIM yyeT aMOurossAp HOH 
ipdy3uu BAOMb OCH TpyOKH MpHBeAeT K HHbIM Pe3yJIbTATaM H, BO3MOMKHO, I03- 
)IMT OObACHHTb 3aBHCHMOCTb TMepvO4a CTOAYHX CIpaT OT pasuyca. OfHako 
oO He CbIIO CJeaHo HH camuM J[palipecteHHoMm, HH ero MOceOBaTeAMH. 

B reyapnel padote Uanuuk (*) peli Ty %e 3afjauy, HO MeTOJOM TeopHH 
BMyIeHHH C yueTOM OTKJOHeHMM OT KBasuHeiiTpambHocTH. OH coxpaHHa 
‘CbMa lpoMsBombHyio runotesy J[palipecrelina 00 yHoce BOSHHKIUHMX MpH 
SHUZAMH YACTHIL TOJIbKO paJMasbHbIM NOTOKOM aMOuMOIApHOH Audppy3snu 
ycTpaHud UX, TAKUM OOpasoM, OT yYacTHA B POPpMUPOBaHHA MpPOOsbHOH CNO- 
TocTH. OctapllHecd IeHbI Jaw, KaK MoKa3ai Uanlnuk, mepHofuyeckoe 
WeH € JIM ra30B, Y KOTOPbIX NorepetHoe CeYeHHe CTOJIKHOBEHMH JIA 9eKTPO- 
B OOpaTHO MpPOMOpUHOHAaNbHO HX cKOpocTH. ITpH 9TOM, B OTMMUNE OT pai- 
}-relina, UanHuk NosyyaeT AUCMepCHOHHOe ypaBHeHHe JIA CTOAYeH NepHoAny- 
CTH, OOA3AHHOH Npexye Bcero mpoueccy Tepmogudpy3unu. 
| CnefyeT 3aMeTHTb, YTO CTOAUHE CTpaTbI B paspxye Ha6woarorcsA WH B rasax, 
KOTOPbIX MolepewHoe CeveHHe CTOJKHOBEHHM SJIEKTPOHOB MpAMO MpONOpIHo- 
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HaJIbHO HX CKOPOCTH, a Take y ra30B c KosppullueHTOM TepMoAudpysun, paw 
HbIM Hywo. Y aproHa, HallpuMep, CToa@uve CTpaTbl Kak B OONacTH najjaromen, 
Tak HW B OOJaCTH pacTyljelH 3aBHCHMOCTH MolepewHoro CeyeHHA OT CKOPOCTE 
He OTMMUAIOTCA Apyr.oT Apyra HH WO BHeELIHeEMy BUAy, HH 10 3aKOHOMePHOCTAM, 
KOTOPbIM OHH NOsYHHsYoTCA. Tak UTO, HECMOTPA HaToO, ¥TO TepMoquppysHA, He 
COMHEHHO, HrpaeT pOsb BrasOBOM paspAde (ANIA TEX Fa3OB, AIA KOTOPBIX KOSPDU- 
IHeHT TepMosubpy3suH He paBeH HyJIlO), OObACHeHHe CTOAUMX CTpaT, MaHHoe 
UanHHKOM, HeIb3A CUHTaTh IpvemMueMbIM. He ABIAeTCA JOCTATOUHbIM WOKa3a- 
TeJIbCTBOM H UHMCJICHHOe COBTaeHKe C IKCIEPHMEHTOM MepHvojla CTpaT, OCHOBaH 
Hoe Ha co6soseHuu coorHomenusa Ilorrku, B AByX Cly4aAx, yKasaHHbIx Yall 
HMKOM. 

Tlo cuX Nop He nomyuM TeopeTHyecKOrO OOBACHEHHA PA] XOPOLMIO USBECTHBIX 
3AKOHOMepHOCTeH, KOTOPbIM NOMYHHAeTCA MepMO CTOAYNX CTpaT, HallpuMep, 
3aBHCHMOCTb MepHosa CTpaT OT pauyca Ip MOCTOAHHOM pa3pxAHOM TOKe HJM 
3aBHCHMOCTb MepHOJa CTpaT OT TeMMepaTypbl SJIEKTPOHHOTO rasa Mp NOCTOAH- 
HOM JlaBJIeCHHH rasa. 

Mexyy TeM, Ha OCHOBe yKa3aHHbIX ypaBHeHHl Audpy3suu MoryT ObITb Mosy- 
YeHbI BIOIHE CTPOro BbIPaKeHHA JIA MepwOsla CTOAYHX CTpaT, COrlacyoulHecH 
C SKCI€PHMeHTOM 110 MOPAAKY BeJIMYHHBI HW MOSBOJIAIOWLMe OObACHUTb 3aBHCHMOCTB 
lepHvoga CTpat OT pafuyca TpyOKu, OT CHJibl paspAAHOrO TOKa HT. J. 

BpivieM HCXOMHYIO CHCTeMy ypaBHeHHH JIA CNOMCTOTO paspAya: 


on 0 (nyu ) O2n ; 
ae a — dD; 2 sel elt (1) 
an 0 (Nolty,) an 
a arene ae avicaad a q| 
OE , ; 
Ox, = Ane (Ns —— ny) . (3) 


Syech WHAeKc | OTHOCHTCA K 3JIEKTPOHaM, HHeKc 2 — K HOHAM;3 Wye HW Ugg — CKO4 
pocTH [pela 9JIeKTpOHOB HM HOHOB, cooTBeTcTBeHHO; D, u D,— Koadpunns 
eHTbI Audy3sun; B— KospPpuyneuT vMonusawun; R—oObemMHad PpeKOMOH 
HauWA B paspaAe; my HU M,—KOHUEHTpallM, COOTBETCTBCHHO, 3JIEKTPOHOB 
WOHOB. 
CoBMECTHM OCb TpyOKH C ocbIO x. B WeHTpaJIbHOH uYacTH TpyOKH MbI MO4 
2%KeEM CUHTATb CNaOOH 3aBHCHMOCTb KOHUCHTPalHu YaCcTHI, OT Apyrux KoopAH4) 
HaT, KpOMe X: X, =X, a JIA OOBEMHOH PEKOMOMHALHH MPHHATb COOTHOLE 
HHe R=Bn, Te Ny — paBHOBeCHaA KOHIeHTpaluA 3apAxKeCHHbIX WaCTHLh 
B IeHTPpaJIbHOM YaCTH HECJIOMCTOrO paspxAla, KOTOPad IpHHUMaeTCA 3a HyseBOdl 
lip HOW KeHnHe. 
Tonaraa 


fly = No + yel@ttk x) (Vn <=. flg)s 


Ng = Mo + voe(@FTRe) — b (ve << No) 


(4) 


M YUMTBIBAA, YTO Uy = py, Ug—=p.E, rye wy W wy —NOABUXKHOCTU ZeKTPO} 
HOB H HOHOB, MOJIyauM: 


w2 


2) | 


I 


: ; we wo? 
1a (io + ante Dart 24) — (py za 0, ( 


2 2 
(2) 
e D, al 
rye — = 1 = —} 
Mase Arenothy Fee 
6a JJIA BNEKTPOHOB H WOHOB. 
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—};d," d,—paguycn J ‘| 


2 
2 


ae = 4neNyo = 


H{3 ycJloBua CylecTBOBaHuA HeTPHBHa/IbHOrO pellleHHA CHCTeMbI MOVly- 
aeM CJleqyrollee JHCHepCHOHHOe ypaBHenne: 


(to —uik + D,k? + 4rengu, — B) (i + Ugik + Dk? + 4renou,) — 
— Arenouy (B + 4renoue) = 0. ‘ (7) 


Ec yuectTb, 4TO B OObIUHOI{ ra3o0pa3spxAAHOW MMvyla3smMe payuyc Jle6aa ouenb 
fal, Nopadka 10°*-- 10-8 em (uro coorsercrByer jocTaTOUHO GovIbIO cTe- 
leHH SapAXKEHHOCTH Mvla3sMbI: 107°), TO ynenbl 4renou, HU 4reNog B ypaBHe- 
MM MHOFO OOJIbIWe OCTaJIbHbIX ueHOB. IIpu 3ToM Mosyyaem: 


se 2 . 

(DiS? + Dz) k® + (i —8) (1+) =0. (8) 

ya—Val < v1] 

IIpu ycuopuu 

prt 

p= \ a (9) 
Dien: 
1 


iMeeM YCTOMUMBYIO KBa3HHEliTpaJbHYIO CTOAYYIO MWepHoOMyHOCTD*: 
4 ar 
l= 


V 6 (14H) 
Dy 2? 42 Ds si 
Ye 


OcHoBbiBasich Ha Oomee NOMHOH CHcTeMe ypaBHeHHil, BKOUAaIOIMeH ypaBHeHue 
OXPaHeHHA SHEP YaCTHW HW YUNTHIBaIOWeH TepMosuddbysu10, 3aBHCHMOCTb 
lapaMeTPOB ypaBHeHHH OT TeMMepaTypbl H T. 11., MOXKHO NOJYYHTb Oomee COK- 
[oe JJMCIMepCHOHHOe ypaBHeHHe, KOTOPOe, OMHAKO, IIPHHHMaeT YKa3aHHbIli Oosee 
pocTtoh BHA (8) Np yyeTe TeX peabHbIX YCNOBHH, B KOTOPbIX HaOs0MaroTca 
Tparpl. 

Ilo u3sBecTHOMy J[aBJIeHHIO ra3a HM TeMIepaType 3IeKTPOHOB IpH ompeyesen- 
10M pajiHyce TpyOKH H JIA OnpeseeHHOro ra3a 43 cdbopmMyupl (10) merko noycuH- 
aTb NepHO CTOAYNX cTpaT. PesybTaTbI Takoro pacueta AVIA ABYX Ta30B — ap- 


‘OHA H HEOHA — IPH NOCTOAHHOM pa3pAHOM TOKe MpHBeeubl'B Tabu. 1. Tipu 


(10) 


Ta6Oauna 1 


Apron, p = 10 mM pt. ct. Heou, p = 10 mM pt. cr. 


Pm li0.4t 1.0229) OF4 AeO6 .f 058° 4450) 0,4 10,27] Of 0,6 | 0,87 )11)0 
Eel 0.85 ded 86. M48 5 7e ees O85 [4.44 /-2.9°103-0513-9 14,89 
Pe O77 eae 46 146 | 4.4-| "10.85 | 1,53 12.7 |°3,8 | 4,8 15.8 


acueTe MbI HCMOIb30BaJIH H3BECTHYIO 9KCIECPHMEeHTAaJIbHY!IO 3aBHCHMOCTb TeMIe~ 
aTYPbIl 3JIEKTPOHOB OT JlaBJIeEHHA HM pafuyca TpyOKH (°). BeneqcTBue OTCYT- 
BUA JaHHbIX OTHOCHTeJIbHO W3MeHeEHHA TeMMepaTypbl HeliTpasIbHOrO ra3a 
| HOHOB IIpH pacueTaX MbI CYHTaJIH MOJBHXKHOCTb HOHOB pg MOCTOAHHOM. 
7aeT V3MCHCHHA NOABH2KHOCTH HOHOB OT H3MeHeHHA TeMMepaTypbl rasa IIpH- 
OMT K YMCHBIMeHHIO KPyTH3Hbl 3aBHCHMOCTH /,=f (ro), OCOOeHHO AIA aproua, 
3MCHeEHHA TeMIepaTypbl KOTOPOro C H3MeHeHHeM pajfluyca TpyOKH OcOOeHHO 


* Teopua Batana6e nu Osiecona (?) crpaqaeT HMeHHO Hefoy4eTOM CHJIbI B3aMMOeHCTBHA 
JI@KTPOHOB HM HOHOB B PpeaJIbHbIX MWla3MaxX, YTO OCCOEHHO XOPOMIO BUAHO B HX CTaTbe U3 
pIpaxkeHHA AIA cKOpocTH BOVIHDI. Ecuim yuecTb, ¥TO WIeHbl Amen, H Amen, MHOrO OoJIbue 
CeX OCTAJIbHbIX YWICHOB BbIPaKeHHA, TO 3HAMeHATeJb A pPOOH OYeHb BeJHK, a CKOPOCTb BOJI- 
bl paBHa HYJIO He3aBHCHMO OT BeJIMYHHbI NepHoga cTpaT. TakHM O6pa30M, BbIBOIbI Bata- 
aoe u Ovecona oTHOCATCA K c1a60 3aps?KeHHBIM Tvla3MaM, B KOTOpbIX pagHyc JleOaa no- 
ajiKa TepHofa cTpaT H MHOrO Oosbule ANMHEI CBOOOAHOrO Mpooera. 


TAH, rt. 112, Ne 6 1025 


nemuku. B Tol xe TaOMMe WIN CpaBHeHHA MpHBOAATCA sHateHHA/, WIA 3aBP 
CHMOCTH mepHoyja cTpaT oT pafuyca TpyOKM B BbICOKOYACTOTHOM paspAl 
pH MOCTOAHHOM MJIOTHOCTH paspsxAHOrO TOKa M0 paGore A. A. Saiitesa 
X. A. Jxepmetosa _(°). 

CreyyeT 3aMeTHTb} UTO B STOM MpOcTetieM CAyyae AMCMepCHOHHOE ypaBHenu 
IA BbICOKOYACTOTHOFO paspsifla MOMHOCTHIO COBMalaeT C AMCIePCHOHHBIM Yypak 
HeHvem (8). Heo6xoquMO JIMUIb, YTOObI aMMJIMTYa BbICOKOYACTOTHOrO MOV 
Ey Oblwia He CAMUIKOM BeIMKa, MOJYHHAACh YCOBHIO 


UE Ay 5 


rye A, — AuIMHa CBoOOAHOrO Npobera WIA SICKTPOHOB, a C;— MX TeMJOBaA CKC 
pocTb. CpaBHeHve NOKasbIBaeT TOT 2e XapakTep 3aBHCHMOCTH Hi ONM3OCT 
9KCIEPUMeHTaJIbHbIX HW BbIYHCeCHHBN 

Ta6uuna 2 MepHOAOB cTpar. 

B ta6n. 2 IpHBOAHTCAH 3aBHCHMOCT 
Mlepuofla cTpaT Wid HeOHa OT TemMepé 
TYpbI 3JIEKTPOHHOTO Tra3a (MeHABUUeHC 
10 Mepe H3MeHeEHHA paspARHOrO TOKAa 
IIpH MOCTOAHHOM JlaBieHHH. JA cpap 
HeHHA B TOW Ke TaOIMUe WpecTaBJeHl 
9KCIEPHMeHTaJIbHble JaHHble AIA HeOH2 
3| 4.5 Woulyyennpie Salinespim u J>Kepnem 
5 BbIM IIPHMepHO JIA TeX %Ke Wpeseso 
H3MCHEHHA 93JIeKTpOHHOM TeMMepatyp! 
HM MMelollue TOT Ke XapakTep 3aBHC 
MOCTH. 

CoorTBeTcTBHe Me@xKAY MJIOTHOCTbIO paspAAHOrO TOKa UH BJIEKTPOHHOH TeMH 
paTypol MbI yCcTaHaBJIMBaJIM C MOMOMLbIO rpauKoB, ON yOJIMKOBaHHbIX B CTaTbA 
(7,8). BeneqcTBHe MaJIbIX MaclTa6oB rpadbUKoOB HV pasJIM4YHbIX yCOBHH SKCHep 
M€HTa 3TO COOTBETCTBHE MOXKET PpaCCMaTPHBaTbCA KaK MpHOJHSHTeIbH 


Heou, p=1,8 MM pT. CT., fo =3,1 CM 


Ti, °K 


3,5-104 | 3,3-104 |2,85-104) 2-404 


MockoBckHit TocyfapcTBeHHbIli yHHBepCHTeT Tloctynusio 
um. M. B. JlomonocosBa 12 IX 1956 
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Mokiane Akagemun nayx CCCP 
1957. Tom 112, N 6 


PHSHKA 


Axagzemuk AH BCCP 5B. HW. CTEMAHOB u JI. 1. KASAYEHKO 


O KOHTYPE MOJIOC NOPIOWEHHS HW JIKOMHHECIEHLMU 
CUIOMKHBIX MOJIEK YJI 


B paootax C. H. Basusosa (1) HeoquoKpaTHo nog_yepKuBaslocb, uTO cbopma 
MOC NOTIOWLEHHA HW JIOMHHECIEHUMH CJIOXKHBIX MOveKyJ, OOsajaiollad u3Be- 
10H YHHBepCaJIbHOCTHIO, MOXKeT ObITh OOBACHEHA, HCXONA H3 YHCTO CTAaTHCTH- 
SKMX cooOpamKeHHii. B HacTosmjee BpeMA H3BeCTeH PH MOMbITOK pele- 
A sTOH 3ayauu (7 §).B Janno padote BLIBOAHTCA OGlee COOTHOIUeHHe, CBA- 
Balolllee 3HaYeHHe KOSPDUIUHEHTA MOPIOWeHHA VJIH MOILHOCTH UcHycKaHusa 
A UaCTOT v->y,, CO 3HAYCHHAMH TeX XKe BEHYHH JIA YaCTOT y<V5q. Pesyutb- 
[bl IIPHMeCHHMBI TOJIbKO WIA TeX MOJeKYJ, JIA KOTOPbIX HaOsOJaeTcA 
Hapy2keHHasd JIéBuiMHEM (°) 3epKaIbHad CHMMeETPHA CNeKTPOB MOPOWeHHA 
JIOMHHeCHEHILHH. é 

B pa6ore (7°) qoKa3aHO, YTO MOLLHOCTb JIIOMHHECHEHIHH CJIOMKHBIX MOJIeKYJI 
JACTBOPE CBA3AHA C KOSPPHUMEHTOM NMOTJIOMLEHHA TON 2Ke YaCTOTHI Ce] VIOULAM 


MBEPCaJIbHbIM COOTHOINeHHEM: 
| 
hy 


Wee" = d(T)ve *Tx,. (1) 


Ipyroli CTOPOHH!, JIA MOJIeKYJI C 3epKaJIbHOM CHMMeTpHel ChekTpoB Nnorso- 
HHA VW JHOMHHeCIeHUMH clpaBesMBo cooTHoueHHe (1, 3%): 


7JIFOM ‘ x 
Vag7—Av Lee Voq+Av (2) 
(v,,, — Av)* Yon tAy.’ 


& — MHOXKUTeJIb MpPOMOPWHOHAJIbHOCTH, He 3aBMCsALHH OT yacToTbi.. | lepe- 
‘bIBad (1) B Bue 


JOM A(von—Av) y 
Von—Ay © et Epa 
ew ie 


GC — Ay)* 


Voy— Av 


(3) 


vi 
Woy Ay 


apHupad (2) u (3), MOuy4HM 


Aven hav x 

4 fs Mex 
Vay Av eee at a 
Vee ay 


Voq—A V 


(4) 


o4 ) 
ye Ay 


cbopMya ciipapeyvi“Ba MpH JOObIx Ay 4, B UacTHOCTH, Hpv Ay = 0. 
ctapaaa Ay=0O B (4), nowyyHM 


Ee i eats 
sc de AT 0 sor ABE Kuh ANON ogB) 
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WM, TaKMM OOpa30M, EAs 


%yo, — AY 4) yan tf AY oie ( 
Vg) Ven + Av 


‘\ 
CoorHouienve (6) MoxKHO BbIBeCTH H HHaye, BbINMCbIBAA ABHHIC BbIParKeHl 
Ia KOSPPUUHeHTA MOPJIOWEHHA MOL[HOCTH JIOMMHECIeHIMH. 
Jlna KOHTypa Mosocbl JoMMHecueHUMA H3 (2), (3) u (5) NoMyyaeTcA ane 
JOTHYHaA 3aBHCHMOCTb: 


Buipaxenua (6) u (7) OOnagaoT Gombuoh crenenbio OOu{HOCTH M MOryT Or 
HeCHpaBeAVIMBbI JIMUIb JJId TeX MOJIeKYJI, Y KOTOPbIX HMeeTCH OTKJIOHEHHE | 
3epKaJIbHOH CHMMeTPHH CMeKTpOB TI 

Ta6auna 1 TIOWCHHA H JIOMHHECLEHIHH (B WKa. 

yacTOT).. OHH HelNpHMeHHMbI TakxKe B TX 
cayuaax, Kora 3a BpeMaA lpeObiBaHk 
MN el cr mee ir eee MOJI€KYJI B BO30y2K@HHOM 3JIEKTPOHH( 
‘paki AY Vann yO COCTOAHHH He ycneBaeT YCTaHOBHTbI 
paBHOBeCcHoe paclpeyeseHHe MO KOI 
6aTeIbHbIM YpOBHAM 3HepruH (cM. (1°) 


225 

425 a oe Ja NpoBepKH MOJlyYeHHBIX COOTH 

625 21,0 21,0 IU€HHH MbI BOCIOJIb30BaJIHCb 3KCHep 

829 Bee Ob MenraspHbima anHimn (18) mo cnexTpé 
5 | 
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(bTaJIMMUJOB, IpeOcTaBJICHHDIMH Haw 
Bue TaOun. PesyabTaTbl pacueta J 
NOFIOULeHHA pacTBOpa 3-aMHHOpTal 
MHJla IpHBeyeHbr B Tao. 1. 
M3 raOMubl cmeqyetT, To cbopMy.ia (6) XOpouIo COOTBeTCTBYeT ONBITY. 
®opmy.ly (6) MoxkHO MpefcTaBuTb B Popme, Sosmee yROOHOK AMA CpaBHeH 
c skcnepHMentom. Jicrapudmupya (6), nonyuuM 


Van = 24475 cm7} 


oon TAY yo AY Ady 


remy EE ETC a 


. a H 
Ha pwc. | npeyxctaBneHbl 3HayeHHa In soe KaK (yHKUMH yp AA cneK} 


HOrIOWeHHA pacTBopa 3-aMHHO- 
(TasIMMua B OeH30se. CHIOWHBI- 
MH JIMHHAMH BbIJeeHbI BeMUH- 
HbI, COOTBETCTBYIONIHe JIEBOH Ya- 
CTH ypaBHenua (8) AA pasHbIx 
Ay, MYHKTHpHbIMH — 3HayeHHA 


er. Kak BuyHO M3 pucyHKa, 


PasMepbl CNJOWHBIX WH MyHKTHp- 
HbIX JIMHHA CTporo OMHAKOBEI, 
YTO MOATRepxKaeT cnpapeyn- 
BOCTb CooTHOWIeHHsA (6). Tloctpoe- 
Hve, NpHBefeHHoe Ha puce. |, ve- 


HecooOpasHo UCHOMb3OBaTb JWA-onpeseneHuA vy, 10 OMHOL HOMoce norach 
HHA Oe3 H3MepCHHA CeKTPa JIOMHHeCHeHIMH (ipeqnouaras, YTO 3aKOH 3epK4| 
HOW CHMMeTpHH MpHOAWKeHHO BbINOMHAeTCA). 1 

AHasOrH4Hble pacueTh! H MOCTPOeHUA JWI HECKOMBKUX (PTaJIMMHOB 1o0Ka3ll 
%TO COOTHOWeHHe (6) BLINOJHAeTCH BCerla, cTporo HH IpHOmMKeHHO. Hanill! 
HIHe pesyAbTaT! NOMYYeHbI AI MOTONEHHA, HECKOMbKO XyAuIMe Js JM 
HecleHUMu. XapakTepHO, YTO 3aMeTHbIe OTKOHeCHUA OT 3epKaJIbHOl CHMMe”! 
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-BBISBIBaIOT OOJbIUMX Hapywenui (6). Ja cnekrpoB napos (bopmysa (6) 
PaBabiBaetca xyxe. IlocieqHee BnOMHe ECTeCTBeEHHO, Tak KaK JWI apoB He- 
paBeAIMBO HCXO{HOe CooTHOWeHHe (1). 


Benopycckuit rocyfapcTBeHHblii yHuBepcutTeT 4 Tocrynuuio 
um. B. H. Jlenuna 4 VI 1956 


ILMTHPOBAHHAA JIMTEPATYPA 


1C. WU. Bapuazos, Cop. cou., 2, 1956, ctp. 190. 2 C.H.TMexap, Yen. cus. nayx, 
, 197 (1953); M. A. KpuBoraas,C. HW. Mexap, Pp. Hucr. dusnxu AH YCCP, sz. 4, 
(1953). *B. M. Arpauosu4, A. C. Taspugos, Hayuyn. san. Kuerck. roc. 
uB., COopH. dus. dax., Ne 7 (1955). 4 B.C. Henopeut, KOTO, 21, 172 (1951); Us, 
aECCCP, cep. du3s., 15, 533 (1951). b. MW. Crenanuos, A. M. Camcoun, Msp. 
sebCCP cep. hve.) 1 (1956) 9° BM. Crenmanon, Jie KasadeHnKko: 
3B. AH BCCP, s. 3, 53 (1955). 7F. E. Williams, Phys. Rev., 80, 306 (1950); J. Chem. 
tys., 19, 457 (1951); Phys. Rev., 82, 281 (1951); 88, 877 (1951); 84, 1181 (1951). ®-C. C. 
Pick, Phys. Rev., 85, 154 (1952); J. Phys. Chem., 57, 776 (1953). °B. It. Jlenpmun, 
@X, 2, 641 (1931); 6, 1 (1935); 9,1 (1937); TAH, 2, 405 (1934); 1, 474 (1935). #9 B. HW. Cre- 
aos, JAH, 112, Ne 5 (1957. UU. Booxnunes, KOTO, 9, 459 (1939). 1 B. UY. 
renauos, JlimunecheHuNA cOKHbIX MOeKys, U3. AH BCCP, 1955. #8 H. A. Bopu- 
>BH 4, JIucceptanua, TOM, 1954. 
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Jloxazagn Anagemuu nayx CCCP 
1957. Tom 4112, Ne 6 


PH3ZHK 


H. A. YEPHHKOB 


OBOBLUEHHAS 3AJJAYUA O CTOXACTHYECKOM JIBH)KEHHHK YACTHIL 
(IIpedcmaenexno axademuxom B. A. Poxom 29 X 1956) 


‘O6pruHad (opmMysHpoBKa 3aayH O CTOXACTHYeCCKOM JBHXKeHHH 4YaCTHI 
B KOTOpol BepMeHu ¢ OTBefeHa OCOOaA pOJlb, MaJlIO IpHcMocoOeHa K TeOp! 
OTHOCHTeJIbHOCTH H, B OCOGeHHOCTH, K TeopHu TArOTeHUuA*. IIpeqmaraemoe 37 
@CTeCTBCHHOe OOOGMeHHe OODIUHOH 3ayauH ycTpaHveT 9STOT HeAOcTaTOK H Ja 
KaHOHH4eCKy!O (POPMYJIHPOBKy TIpoOseM, aHaJIOTHUHbIX 3afaye O BePpOATHOC: 
CTOJIKHOBeCHHA ABYX WACTHL. 

B ormmune OT OObINHOFO, COCTOAHHEM MaTepHaJIbHOH TOUKH Ha3OBeM COBOKY: 
HOCTb €€ IIPpOCTpaHCTBeHHO-BpeMeHHOrO MOJIOKeHHA HW CKOpocTH. Byyem upe 
molaraTb, YTO WpoctpaucTBo F cocTOoAHHM MaTepHaJIbHOH TOUKH — mpocr 
qubpepeniiupyemoe MHorooOpa3sHe. Hampumep, OHO ABJIACTCH TaKOBbIM, eCJ 
MIpOcTpaHcTBo COObITHH raHeeBo. Pa3sMepHocTb poctpaHcTBa F paBHa 
OWHaKO BCIONY, Te BaxKHO JIMUIb TO, UTO OHA KOHeEYHA, MbI OyeM O003Hada’ 
ee fl, UMeA B BUY BO3MOXKHbIe OOOOMLEHHA. 

JipwxkeHHe MaTepHaJIbHOH TOUKH B 3aaHHOM BHeLIHeEM Hose CH 3aaers 
cacTemMon ypaBHeHHi: 


dx; ‘ 
Fe Li (1 + + Xn), he Fae Par ee ( 
rye x4,..., XX, — KoopquHaThl BF. Copokynuoctb dyHKkunlt {f; (x1, .-., Xn), « 
..,fn(%1,---,Xn)} OOpasyeT B F BexTopHoe nose f(P), PEF. Bce mo 


Q6pa3sve BO3MOXHbIX [BYKeHHH MaTepHaJbHOH TOUKH Mp 3aqaHHoM M0 
f(P) mpeycraBsiseTca CeMeHCTBOM BeKTOPHBIX JIMHHH 9TOrOo noua. Ha ka 
OH TaKOH JIMHHM 3aqaHO paccToAHHe t=7(P,, P.) Mex,y OObIMM ee T 
kKaMH P, 4 P,, paBHoe COOcCTBeHHOMY BPeMeHH MaTepHaJIbHO TOUKH, KO 
poe HeoOxOAuMo, Y¥TOOLI ee cocTosHHe P, CMeHHJOCb Ha CocTosHHe Po, mp 
yem t(P,, Py) =—t(P2, P,). Saqaya MexaHHKH CTaBHTCA Tak: 3a]aHO 
Je f (P) M wcxoqHoe cocrosHHe Py MaTepHaJIbHOM TOUKH; HaliTH ee coe 
Hue P=(t; Po) 10 ucTeyeHHN COOCTBeHHOrTO BpeMeHU 7. Sta 3aqaya 3KB 
BaJICHTHa OTbICKaHHIO PelleHHA CHCcTeMbl (1) C HavaJIbHBIMA ycJOBHAN 
titties x, b= 1 at 
Mb 6yyem ucceqoBaTb ABYWXKEHHE YaCTHUbI ONpeeneHHoro poga. Uac 
a OOpasyeTcsA B KaKOM-TO OMpefeeHHOM cocrosHuu P,€F u 3a Bpema 
MecTBOBaHuA t>O «mepexKHBaeT» COBOKyNHOCTb cocTosHuli P=o(y; P 
O0<y<t, Moce yero pacnafaeTcs B cocTosHHH P, = 9 (ct; P,). Sry cae 
KYMHOCTb COCTOAHMM Ha30BeM KPHBOH 2%KH3HH YacTHuBI. Mbt Gyqem mpegnt 
faraTb, 4TO YaCTHIa, OTMPaBAAACh M3 NPOMSBO/IbHOTO cocTosHUA P, pacr 
WaeTCA C BepOATHOCTHIO Fi + 0(*) (lim? 2 = 0) B OJHOM H3 COCTOSAHI 
0 
DES G (9) AP) 0 aye. | 
[Iycrb 3aqana Bepostuocts W(D) o6pasopaHua 4acTULbI B CocTOAHHH ~ 
oomactu D CF, Koropas ompeyensetca Kocoit (AHTHCHMMeTpHUHON) n-sHHe 
} 


* Mbl npHyepxkuBaemca TepMuHonorun B. A. @oxa (2). 
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oH opmoii (?) Q(P;&,...,&) modopmyse W (D)se ishontsh (P diner, da) 


YULECTBCHHBI KoofPuuMeHT STO (opMbI, BooOMe roBopx, o6oOmennasn 
YHKIMA OT KOOpsuHAaT B F. Ilyctp S— kycouno-raaqkasn runepnopepxHocrs 
F vTakas, 4To ee o6mlan uacTb c sm060! BEKTOPHOH JMHHeH nossa f (P) 
MOO NyctTa, HOO cOcTOHT U3 OHO TOUKH, HOO 3 O_HOrO oTpeska. 
Bepostuocth w(S) nepecevenus KpHBO XKU3HH YaCTHUBI Cc rHulepiloBepx- 


OcTbIoO S BbipaxKaeTca uHTerpasiom w(S)=f...f{Q)(P; dy,..., dns) 10S 
Ss 

P (n—1)-sMHelnol Koco popmpl Q)(P;&, ... ,En—1) = Ao (P; fAP), cp cay) 
YUECTBCHHbIM = KoapPpunHeHT 7-MHeHHOL Koco opmbl Ay (P3&,... ,En) 
aBCH KPHBOJIMHEHHOMY HHTerpasy 

fos) , , Tt 

; LOOK ee) d 

0 a2 tras ed? — n eS 
Iie...n C5350 Ne ) = Ore. cn One) ge exp | \re (—7; py lat 

0 0 

(2) 

[Ee Xj,---,X%n WH Xy,..-,%_,—KOOpyunaTH! TOueK P u o(—7; P): 


PacnaBliucb, yacTHla MoxKeT OOpasoBaTbes BHOBb. Ilycrh ycoBHast Be- 
IATHOCTh BOCCTAHOBJICHHA YaCTHUb! B COCTOAHHH H3 O6acTH DCF mpu 
CIOBHH, TO OHA pacnayacbh B coctosHHH P*, paBHa UHTerpasy 
e.- {RK (P; d,,..+, dn; P*). Kocaa dopma K (P;&, ...,&,; P")— ckanapaaa 


YHKIMH ©=TOUKH-NMapametpa P*. Uactuna moxker paciafaTbced MW BOCCTaHaBJIH- 
ITbCHl HeEOrpaHvyeHHoe uvcmo pas. Ecnau mpomecc pacnaga Hu BoccTaHOBue- 
id He usmMeHseT BesMuHH f (P), T(P) u K(P; &,...,&; P*), TO BeposT- 
Th k-KpaTHOTO BOCCTAHOBJIEHUA OMpesemAerca Kocol cbopmoli 


* 


° K (P; €1,...,8;¢ PS) ple: 
ag ate IRI Ay eer eee eC) 


i, (P; Gly + - > n=) TF (P*) 


* * 
le Kocan cbopma A,_-1(P; d,...,d°,) onpeyenser BepoaTHOCTb Nepeceye- 
if Cc runepnopepxHocThio S KpHBoH xXH3HH kR—1 pas BOCCTAHOBJICHHOH 
+ / a 
Mines DopMa  Ap.,(P; &,...,,)) 3abucuT oh Qr-i((Pe &,-..<.5n) 
ta , + 
K xe, Kav A,( Pe ©, cia, G4) or (P's! Ra, Gs Osciomatim, man(?)oe1e 
co 
eT, uTO Kocam cbopma A(P; &,..., 63 A) = >, EARP 221, aoiesntn), MOAT: 
: k=0 
[eTCH KHHeETHUCCKOMY YpaBHeHHIO0: 


Al Pruketitsess) or AVY {ROPiBi EaiP AP Me 1) 
i Je 


Me G+, fn) + T (P) T (P*) “he 
+Q (P; oie gee Sa) (4) 
yes1oBueM lim Q (9 (—; P); &,---5 8-134) = 0, OQ’ (P35, 8, ..., 8245 A)— 
eCWlHAS mpousBoqHaa (n—1)-aMHeHHOH Koco dopmpr 2(P;%&,...... ) 
jh) = A(P; F(P), &.---»§154). CymecrBeHHEli KosdppuuuenT mpons- 
n 

, 0 
mHOH opp Qs. .n (65, eRe = 5, lAw...n (Ce Saye tly gh kee eee ane ae 
i 


i=1 
‘POATHOCTb mepeceyeHuA C PHMepnNoBepxXHOCTbIO S KPHBOH MH3SHH YaCTHILbIl 
3 yueTa TOrO, CKOJIbKO pa3 yacTHWa pacilayaJiaCbh WU BOCCTAaHaABJINBa- 


co 
cb, ompesensetcx cbopmysoH Q(P; &,..., S31) = D Ot? Be ere p= 
: k=0 
BERL; Bi 5.0) sie 9 Sama} 1). 6 
OGbtqHad moOcTaHoBKa 3aqa4yH TomyyaeTcCA W3 H3N0%KeHHOH, eCJIM S— 
°Tb TunepnoBepxHoctu ¢ =const. B u310%KeHHOM MOCTaHOBKe 3aqayu MerKO 
HTbIBAeTCA TATOTeHHe, OfHaKO ee TIPeHMYIecTBa Tepe OObIMHOH O4eBH HHI 
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WU B TeCOPHH OTHOCHTe/IbHOCTH, TaK Kak TuMepmoBepxHocTb ¢ = const He Wi 
BapHaHTHa OTHOCHTeIbHO mpeoOpasopanuli JIopenua. B mocnequem ciyye 
B Ka¥ecTBe KCOpAMHaT B F MOKHO BbIOpaTb FaJIMseeBbl KOOPAHHATH! X, Y, Z, 
YaCTHUbI H KOOPAMHATHI Wy, Ug, Ug C@ CKOPOCTH, PpaBHbI€ OTHOIWCHHAM Ip 
CTPpaHCTBeHHbIX KOMMOHEHT ee MMIyJIbca K Macce NoKod. B kayecTBe 5JIeMe 
Ta o6bema B F yyo6HO mpHHATb Kocyto dopmy ¢(P;d),...,4;), KoTOpast } 
BeKTOpaX 3JIEMCHTapHBbIX CMeU[cHHH MO KOOPAMHaTHbIM JIMHHAM NpHHHMa 

uw? + usw 
sgHayuenne ¢(P;d,,...,d,) =dxdy dzdt favs i tg Va -b a 
a B KayecTBe 3JIeMeHTa TvomayqWu Ha runepmopepxuocTtu S — 6-MHeHHY! Ki 
cyto dbopmy e(P; f(P), di,.. -, de). ; 

Tax kak f (P) = {ty, Us, Ug, Ug, ©; (P), M2 (P), @s (P)}, TO JIEMEHT NOMA IH E 
runepnopepxuocru ¢t = const papen e(P;f (P), dy,...,d,) = dx dy dzdu,duzdu 
Jlio6aa 7-HHefHaa Kocaa cbopma B(P; &,...,€) oTmmuaeTca oTe(P; &,...,58 
JMUIb CKaJIApHbIM MHOxuTeem: B (P;%&,.-.,&) =B(P)e(P; &,.--5% 
Touyyennas no stoi cbopmyvie cKaapHasd yHkuuaA Q (P) ABAAeTCH NJIOTHOCTE 
BePOATHOCTH TOrO, ¥TO BCcocToAHHH P OOpa3syeTCA pacCMaTpHBaeMaA YACTHLL, 
CkasspHaa dyHKuna A; (P) Ha moOok runepmoBepxHocTu S sABJAeTCH JO 
HOCTbIO BePpOATHOCTH MepeceyeHHA KPHBOH %KUu3HM & pas BOCCTaHOBJeHHOM 4 
CTHUbI C 9TOH ruMepnoBepxHocrbio (B TouKe P). Ilepexoqa or KocbIx to 
K CKaJIAPHbIM (yHKUHAM, MOJYYHM KHHeETHYeCKOe ypaBHeHHe B TeOpHu ' 
HOCHTeJIbHOCTH B BHJe: 


0A (P OA 0A (P 0A (P 
Ug af + Uy He + we Ngee ) as 


Sa. [ @(P) A(P). A (P) 
SOD paca | TAP) 
=1 


am. T (P*) ‘ 


ia A (P*) K (P; P*) du*du.du. 
=(( 4. (AE pa dx"dy'dedi* 2? +. Q (P) 
u 


c¢ ycnopuem lim A(o(—7; P)) =0. 
OoprgHo T™ (P*)K (P; P*) = L (P; a*)8 (x —x*) 8 (y— yy’) 8 (z— 2") 8 ve 


rye a@°—cKopocTb yacTHlbl B cocrosHunH P*, MHBapvaHTHOCTb OTHOCHTedL 
HO npeoOpasopanuk JlopeHua NpH TakKOM MO_xXoye K Upobeme ouyeBHAHA. 
Astop rsy6oko OmaroqapeH akag. B. A. oxy 3a WeHHble 3aMeuaHyi 


Jla6opatopua TeopeTHyecKoh du3HKU Tloctynuso 
O6beqHHeHHOPO HHCTHTyTa AepHbIX HCCeqOBaHHA 13 X 1956 


IWMTHPOBAHHAA JIMTEPATYPA 


1 B. A. ®o x, Teopua mpoctpanctsa, Bpemenu uw TaroTenna, 1955. 211. K. Pameée 
ck ui, Teomerpnueckan TeopHa ypaBHeHHi c yaCTHBIMH MpOH3BO_HbIMH, 1947. 
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1 Horsayn Akagemuu nayx CCCP 
| 1957. Tom 112, N 6 


PEO®H3SHKA 


Jl. H. PYTMAH 


TEOPETHYECKAS MOJIEJIb KYYEBOFO OBJIAKA 
(ITpedcmasaexo axademukom A. A. Jlopoduuyotnoim 5 X 1956) 


_ PaccMoTpyM B cucTeme KoopguHar (x, 2) (x — ropu30HTambHasd KOOpsMHaTa, 
2— koopAuHaTa, HanpaBvienHas BBepX) IVJIOCKy!O CTaWMOHApHy!o 3aqayy 06 
yNOpaAOYeHHOH TepMHYeCKOH  KOHBEKUHH, OOYCJIOBJIEHHOH BepTHKaJIbHOH 
€yCTOHYMBOCThIO aTMocdepbl. Ilpeqnomaraa, uTo OOuee ABHXKeHHE BO3AyXa 
OTCYTCTByeT, YMPOCTHM MNOJIHy!lO CHCTeMy ypaBHeHHH TepMO-ruqpoq,uHaMukH 
TMocepbl 3a CYeT MAJIOCTH BO3MYLICHHH TemMepaTypbl uM JaBsenua 9 (x, z) 
Md p(x, Zz) moO cpaBHenuio c 6 (z) u P (z)—Temnepatypoit u jaBseHveM B 
aTMoctbepe Ha jOCTATOUHO OOJIbIIOM pacCTOAHHH OT OO6/aCTH KOHBeKILHH 
(momaraem, uTo @(z) u P (z) —3aqaHHbIe (byHKUHH, yAOBMeTBOpsIONue ypaB- 
HeHHIO CTaTHKH). Tora, npeHeOperad BAMAHHeM H3MeHeHHA M0 ropHs0HTaJH 
OTHOCHTeJIbHOH BJlaxKHOCTH, a TakK2Ke TYPOyJICHTHOCTbIO H CHIOH Kopuosnca, 
SyqeM uMeTb *: 


du O/p\, dw _ 0/p : 
= Rs (p): ar = — Roae(p) +98 a 
du , dw CN See i) om 
BP Gp ne Gee ee aps 
do thee pu f< 100%, 
# <a (2a; a(2)= ie Pies RAM ofp (2) 


Syecb U, W—TOPH30HTaJIbHad HW BePTHKaJIbHaA COCTAaBJIAIOWHe CKOpOCTH 
Betpa; R —ras0paxa NOCTOAHHAaA JIA BO3Lyxa; f — OTHOCHTEJIbHaA BJlaxKHOCTD; 
Ya, Yb (9, P) cyxo- M BulamwKHOaqMaOaTHYeECKHe TpaWeHTbl, MpHYeM MocmeqHHK 
COOTBETCTBYeT H€BOSMYI[eHHOMY COCTOAHHIO aTMocdepbl; 7 = — dé/dz; \ =g/6; 
o = (g— Ry)/R6. [aa upoctorst mpumMem 4=const wu o =const, jolycKaa 
Mp sTOM OWMOKY NopAqKa 5%. V3 cucTeMbl (1), (2) maorHocTb Bosqyxa 
p HMCKJIOveHa Mp MOMOMH ypaBHeHua Ksanelipoua. 

EctecTBeHHoe fpesmouioxKeHve O CHMMeETPHH KapTHHbl JBHXKeHHA HU JO- 
KaJIbHOM XapakTepe BO3MYIeCHHH MpHBOAUT K CJIeqyIOUMM KpaeBbIM yCJIO- 
BHAM IO x: 

u=0,w< co mpux=0; w=t=p=0 mph x=. (3) 


Jlerko BHJeTb, TO HesMHeMHad OfHOpoqHan cucTema (1), (2) upH 
OMHOPOMHIX KpaeBbIX YCJIOBHAX (3) UMeeT HyJIeEBOe PeleHHe, COOTBETCTBYIO- 
mee, OYCBHAHO, PaBHOBECHOMy COCTOAHHIO aTMocheppl. Huxke OyeT MOKasaHo, 
WTO CCIM XOTA Obl B OYCHb TOHKOM Cyloe aTMOCepbI « (Z) >O (coH HeycTOH- 
WHBOCTH), TO Hapxyy C HYyJIeBbIM pellleHHeM OyfeT CyUeCTBOBaTb oMpejeveH- 
Hoe HeHyJleBoe pelleHHe, COOTBETCTBYIONIee, M0-BHAMMOMY, Mpolleccy paspeule- 


* TIpemnosoxKeHHe O CTAIMOHAPHOCTH BMOJHE MONYCTHMO, TAK KaK MOXHO MOKAa3aTb, 
WTO H3yYaemMblii Mpolecc KBasHCTaWMOHApeH MO CyulecTBy (BpeMA YCTAHOBJICHHA oe aes 
MOpaKa HeCKOJIbKHX MHHYT). IlpeneOpexkenHa TypOyIeHTHOCTbIO H CHJIOH Kopnouuca o6yc- 
HOBJeHbI MaCUITa6aMH JBHXKeHHA, KOTOPbIe NpeAMO/arawTcA Kak MO TOPpH3O0HTAJIH, TAK H MO 
BepTHKa/IH HMeIOULHMH NOPAAOK HECKOJIbKUX KHJIOMeTPOB. 
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‘ 
; 


HMA HeyCTOHUMBOCTH, T. e. Mpoueccy, KOTOPbIM NpH onpeseJIeHHbIX yCJIOBHAX 
MOXeT IIpHBeCcTH K OOpasoBaHHlo KyyeBoro OOsaKa. ‘ 
Bpeqa dyHKUHIO TOKa Y H BUXPpb @ H3 COOTHOIMCHHH: 


O° oF 0 
uot w= er & G) = E27 (55 + Set 2°): (4) 
mlomyuum BMecto (1), (2) 
O(y, 9) _ op . OG, Oa dane 
0 (x, 2) eee OMe See Ona ji 


Ec Tenepb mpescTaBuTb a(z) B Bue *=%(1 + %Z+ 427+ ...), MAG 
%p, —UMCOBbIe KOXPPHUHEHTI, TO MOXHO MOKa3aTb, YTO (0) HM MocueqHe 
ypapuenue us (4), COCTaBJAIoMIMe SaMKHYTyIO cuCcTemMy, OyyT uMeTb pelle 
HHe Bua ** 


b= EV aha +2 t2y+--), FH a2(H +214...) | 


V Aoraa 
2 


(ow) + zm, +...), 


@ = 


rie %n, %, H ©,—(yHKUMH OfHOrTO TOMbKO aprymenHta 9 = arctg x/2} 
(a = const), yHoBneTBopslolive Culeqyrouleli OecKOHeyHOH cHcTeMe (IITPUxo 
O603HayaeM TPOW3BOHbIe M0 9): 


24% ai bo Dy ss Yo = 0; Ay + 29 = 0; 
20% 7% 3,9) a Qo cat ar Y, Bo = vy iia 409 = 0; (7 
 (Qhyey ++ Bye — Yo tos) + 494 = 0; 


nS 6 es! Ws Si le ela es Ce vee es oe Ee eme 


TIpHueM 
w= Lys = Ly + 9 (OL, + 28, — sin p cose); - (8 
rye o603HaueHoO: 

Ln (?) = cos? 9 bp — (2 + 2) sin 29 Un + (n + 1) (n+ 2) dn. (9 


Cuctemy (7), (8) HaqiexNT pellMTb Mp KkKpaeBbix ycsoBpuax %, (0) = 0 
Vn (m/2) << co, D9, (7/2) = 0, KoTOpble sABJIAIOTCA CleqcTBHeM (3). Tlomecru 
HayaJliO KOOPAMHaT Ha HMXHIOIO TpaHHlly OOvlacTH HeyCTOHYHBOCTH, HalpuMep 
Ha ypOBeHb KOHJeHCallHH, H TeM CaMbIM OOeCIeCYUHM BbIMOJHeEHHe HepaBeHCTBE 
a%) >>0. Ilokaxem, 4To pH a& >>O KpOMe TpHBHaJIbHOrO CylIecTByeT onpeye 
JIGHHOe HeHyJleBoe peweHHe, yOBJIeTBOpsIoljee 10 x ycnoBuAM (3) HM lO a 
ycOBHAM: U=w=t=—p=O0 pw z<0, koTopple BbITeKaloT u3 (6) 

TloceqopaTesIbHO MHTerpHpya ypaBHenua (7) C vueTOM ycJIOBHH 


9, (2/2) = 0, &)(x/2) = 1, Haxoqum *** 
SNe | Be 8 = Z| —m) Yo tea — pels. (10) 
m= (= ge)s a= G2 — a) ta VB + ga] (11) 
ie 


An = Yn (t/2); Co =2(a+ 1); Cy = 20, + 60a —3(1 — 2a)q;... 


* B sTOM ypaBHeHHH AIA NpocTOTE! OTOpomeHoO Masoe cularaemoe Ryd (2) Jax. Taxoe: 


OTOpacbIBaHHe BHOCHT NOrpewHocTb, He NpeBbilatomlyw 5%, 
** HasMuve MepBblxX HHTerpasoB cHCTeMbI (5) MOsBONAeT OMeCHHTb NOrpelwiHOCTb, BO3HH- 
‘Katollyio pH 3ameHe psxyos (6) KoHevHDIMH cymMMamu. JloOonbITHO, ¥TO ecnH o =O HH 
a = const, cucTema (5) umeeT TouHOe pelieHHe = 0,5 22V ada by (9); 9 = a2% (0), rHe 
bo (9) H %(~)—Te xe Camble @yHKHH, YTO H B (6). | 
*** MoKHO NOKa3aTb, YTO KakAOe H3 ypaBHeHHH omMKHO nocwe HHTerpHpoOBaHHa ApH: 
BecTH K HeKOTOpOMy avIreOpanyecKOMy COOTHOMeHHIO Mexyy 9,,, Oo  . 
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Mmex B BHAY MOCTPOMTh MHTerpabHbIe ypaBHeHUA JIA onpegenenua Va, 
pelliMM ypaBHeHHe (9) OTHOCHTebHO %,, NONarad JIeByIO 4aCTb H3BeCTHOII. 
BpiOupaa orpanHyenHoe pellenne, noryuHM: 


. 
sec™t2 


Yn = Di (Ln) =P \ sin (n+ 2) (Z—e)]cos"yLn (yay. (12) 


[[puuHumaa BO BHMMaHHe, uTo L, AaHbl (opmyviamu (8), (11), yOexKyaemca B 
TOM, 4TO (12) mNpeycraBasioT co6olI0 MHTerpaJbHbIe ypaBHeHHA OTHOCHTebHO 
%, (y). Tak, nogctapaa Ly u3 (8), (11) B (12), nomyyaem 


1 2 
FT ae ; 13 
0 tel es ) (13) 


fpHuem ycuiopve (0) =0 npupo- 
MMT K BbIpaxkeHulo 
of 2 
a Di (Fe 2). (14) 
Murerpasbubie ypaBHenua ja oc- 
ae bn BKJUOUaIOT B ceOA pa3- 
MepHbIe NapameTphl o H ay. Urodni 
U30aBHTbCA OT HeEOOXOJMMOCTH pe- 
WaTb HHTerpaJIbHbIe ypaBHeHUuA JIA 
aKOH YacTHOH KOMOHHALLMH 3Ha- 
WeHHH pa3MepHbIX MapaMeTpos, Me- 
peliqem K cucTeme cbyukKunit 9;,; (¢) 
M3 COOTHOUWCHHH: 


Dy = % yy -b OYy2; Yq = My'bor + 
2) Che 
+ a Yo + &1o—5 + O7'Do4; ..-. 


J[aa ;,;(¢) 6yqem uMeTb Tlocs1eqoBa- 
TeJbHOCTh Oespa3sMePHbIX HHTErpaJIb- . 
HbIX YpaBHeHHH, pelieHHe KOTOPbIX, TaK %Ke Kak H pelleHNe MHTerpasbHbIxX 
ypaBHennit (13), (14), Moxer ObITb TpoBeszeHO MeTOJOM MOCJIeOBaTeJIbHbIX 
mpuOimxKeHwH pas MH HaBcerfa. YxKa3aHHbIM IyTeM MbI 3aTaOysHpoBasu 
mepBble 6 dbyHKunt ;,; (9). PpaduKku ux mpupegenbt ua puc. 1. Umea bp (9), 
u3 (1), (4), (10) merKo Haiiru u, w, 9 x p. 

TlomyyeHHoe pellieHHe No3BOJIseT Tak»Ke ompeyemuTb V (x, z) — CKOpOcTb 
o6pasoBa HHA *KuAKO cbasbl. JlevicTBuTebHO, C IpHHATOM B 3aqaye TOUHOCTHIO 
momyuum u3 (1): 


ie 


0 upu f< 100%, 


V (x, 2) =e (2), THe w(z) = 7B lta — to P)) upu f= 100%, 


rye L (6)—ckpbitaa TemioTa KOHJeHCalHH UM CyOJMMallHH, Cp —TelsI0eM- 


KOCTb BOS}]lyxa. 
Ecum IIPeUOJIOKUTH, YTO ocTyiaroula A KalleJIBHO-*KUTKaAA BJlara 


He BbillayaeT B BUJe OCayKOB, a MepepacnpeyesineTcA B IpocTpaHcTBe MOTOKaMu 
BO3[yXa, TO, mpeHeOperad ucnapenueM, OyjleM HMeTb cylefyioujee ypaBHeHue 
yaa W (x, z) — BOQHOCTH: 
0 (W 0 (=) 15 
=| — sol) == V = uz) w. 
us(=) +wz(5) =v <4) (15) 
Orciojla cpa3y cylefyer, TO 


w= »| AC) + ( ue) de, 
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| 
npHyeM Bu dyHKuMM fy onpesesAeTcH M3 KpaeBoro YCJOBUA 3aauH WV =e 
TIpH X= 0co (pa3yMeeTcad, OOeCIeCYHTb BBINOJHeHHe STOO YCJOBHA MO?KHC 
JIMIUb Ha TeX BeETBAX JIMHUL TOKa, BAOJIb KOTOPbIX BO3yX BTeKaecT B OOVIACTE 
KOHBeKUMH). Pacnpeyesenne yfeJbHOH BsaxKHOCTH Tak?Ke MOXeT ObITb Hal 
leHO U3 yPaBHeHHA,\BecbMa Toxoxero Ha (19). 

IlpopeyeHHble HaMH BbIUHCJICHHA MOSBOJIAIOT CiesaTb BBIBOL, YTO THAPO 
JIMHaMHYECKaA KapTHHa, COOTBETCTBYIOUaA MOJIyYeHHOMy PeLUeCHHIO, BeCbMa 
HanOMHHaeT MOLLHO-KyyeBoe OOIaKO. JA MuNOCTpallMv 9TOrO BbIBOJa pac 
CUHTA€M KOHKPeTHbIM MpHMep. 

IIpeqnomokuM, 4TO Ha HeKOTOpOli BbICOTe Haj| MOBepXHOCTbIO SemMJy 
MMeeTCH CYXOHEYCTOHYMBLIN coh TomHHOIO 0,5 KM. HemocpeycTBeHHO Ha 
HHM, B CJloe TOMMIHHOIO 0,5 KM, BO3S,Y 
a cTpaTHpuuupoBaH = BJIaKHOHeE YCTOHYHBO 
Hakonell, Hal 9THM CJIO€EM TyCcTb OyJel 
WHBepcHaA TemMepatypbl. Torga MOH 
IIPHHATb: & = 3 rpag/KM; «,=—1 KM 7} 
&% = —O,1 km ?. BemnunHe a, npHyand' 
OTPpHlaTeJIbHOe 3HayeHHe JIA YyCHJIeEHHS 
«HHBepCHh». 

PaccuutTaHHble 10 opmyvie (6) JHHHY 
TOKa (MpaBad MOJIOBHHAa OOJIaKa) aHbl He 
puc. 2. IlyHKTHpoMm HaHeceHa rpaHH 
o6saka. OcHoBaHue OOJlaka ab o4eBH HG) 
JI@KUT Ha ypoBHe KoHJeHcaluu. BoKosas 
rpaHuua bcd npopeyeHa BAOJIb H30JIMHME! 
w=~0,1 m/cex. Haxkoneu, BepxHaa rpa4 
Hua de COOTBETCTBYeT H30HHHH w~ 0) 
-Mbt BHAMM, UTO BepXHAA YacTb OOwJAaKa! 

Puce. 2 HalOMHHaeT «HaKOBaJIbHIO». CylefyeT 3a 
MeTHTb, 4TO MpH Oowee caOoH HMHBEp 
CHH (&, = 0) «HakKOBaJIbHH» He MoJlyyaerca. 

V3 puc. 2 TakxKe BHAHO, YTO BCe COIAKO OXBaYeHO BOCXOAALIHM JBH2Ke+ 
HHeM BO3JyXa, NPHYeM HUCXOAAUIMe JBHXKCHHA He OTMeYAIOTCA HE TOJIBKC 
B OOJIake, HO H BHe ero. Orciofa MOXKHO CJleJlaTb BbIBOA, ITO B NpHpos 
KOMI€HCalHOHHOe ONyCKaHHe BO3AYIWHbIX MaCC JOJDKHO NMpOHCXOAMTb OUeHE) 
MeJJICHHO WM Ha OOubWOH MoMA (B WwaHe), 3HAaYMTeIbHO MpeBblluaromwenl 
Moujayb camMoro o6slaka. HavOombuime 3HayeHHA BemMuHH w, 9, p u W,) 
MMeIOWUHe MECTO IIPH pa3HbIX Z BOJIH3H OCH CHMMeTPHM OOJIaKa, CJIeyIoIlHe| 
(Z JaHO B KM): Wz21,,5=0 M/CeK, 92-3 = 1,5°; pz-17= 0,3 MO; Wz~, = 2 r/M?d) 
IIpu spmuucienuH W MbI MpHHAIH Ya — {y= 5-10 rpag-m?. Ipegnosno-4) 
2%KMM Tellepb, YTO JJIMHa OOaKa B HallpaBJIeHHH ocH y paBHa 3 KM. B 3TOM) 
cayyae, KaK JIerKO MOACUHTaTb, Yepes HHKHeEe OCHOBAHHE OOaka NocTymaet 
oxosio 10? T Bosqyxa B Yac: HapsAyy C 3THM OOAKO MpomycKaeT yepes ces 
SHAYHTeJIbHO COuIbIe BO3qyxa, a HMeHHO 5-10? T B yac. Takum oOpa3omy| 
MNMTAaHHe JaHHOro OO/IaKa BJ1a2KHbIM BO3]YXOM OCYIUICCTBJIAeTCA B OCHOBHOM 3a CueT 
MOATOKAa Bo3Ayxa c CoKos. B pesy/ibTaTe KOHJeHCalMM BOAAHOrO Mapa B Ha 
mem oOslake oOpasyetca 2-104 T KanlembHO-xKHAKOM Baru B yac. Ecan Bea! 
oOpa3ylollad Bulara OyqeT BbINayaTb Ha 3eMJIIO, TO 93TO MOXKeT JlaTb B CpeqHeM 
0 MoWaqH AO 2,3 MM OCaJKCB B ac. 

B 3aksioyenve BbIpaxkalo rtyOoKyto MpH3HaTebHOCTh w1.-Kopp. AH CCCPy 
YH. A. Ku6emo 3a yenuble copernl, a Takxxe B. M. Bosmteseposy, JuCKyccuH ¢ 
KOTOPbIM CIOCOOCTBOBaJIH MOCTaHOBKe pa6orTpt. | 


7 
\ 
. 


Vuctutyt :u3uku aTmocdepsi Iloctynuno 
Axkajylemux Hayk CCCP 4X 1956 r. 
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Jloraago AKkanqemun Hhayr CCCP 
1957. Tom 112, Ne 6 


BHOPH3SHKA 


r. H- PAYTHAH u M. K. TYPbEBA 


ILBETOPA3JIM4EHHE TOUEUHDIX HCTOUHHKOB 


(ITpedcmaeaexo axademuxom A. H. Tepenunoim 7 VII 1956) 


1. [peuple cHrHasbHble OrHH MpeAcTaBAAIOT¢CA B OOMDIIMHCTBeE cayuaeB 
B Bue TOYCYHBIX HCTOUHHKOB, Ha OCTpOTe LWBeTOPasINYeHHA KOTOPbIX MOTYT 
CKa3bIBaTbCH HX YIJIOBble pasMepbl, CHisla CBeTa HW AHCNapanTHOCTb. OTH MOMEHTHI 
MaJIO H3yUeHHI. 

@®yaman (+) ucceqoBama sApKOCTHY!O (KOHTpacTHy1o) UyBCTBHTeIbHOCTS 
A J/I 8 3aBvcMMOCTH OT paccTOAHNA MexKY TOYCYHBIMH OAHOUBETHBIMH HCTOU- 
HUKaMH C YIVJIOBbIM Pa3MepoM 7” IIpH OCBeWIeHHOCTH Ha 3pauKe HaOmlofaTelA 
~10°* moKkc. Okasanocb, 4TO ONTHMaJIbHOe paccTOAHHe MexKy TOUKAaMH paBHO 
10—15’. Xencu u Uananue (?) uccneqoBamH cnocoGHOCTbh OTOKeCTBEHHA 10 
upety curnaos (18’) cpequ G6onpuioro 


PasHOUBeTHOPO HX CKOIVJICHHA, a CuleqO- TadOnuna J 
BaTeJIbHO, Mp CaMbIxX pa3sHooOpasHblx 

paccTOAHHAX MexKJly HAMA, IpHuem HaH- pera 
MeHbillee paBHsaAocb 2°. Hakone, B Ca- 

‘Moe MocviefHee Bpemsa Croan xu X36. (*) Koopa. Fi Srtitesstoant) 
H3yaiw pasiM4eHHe KpaCHbIX HM 3eue- a | 58 z 5 5 
-HBIX CHTHaJIOB CHCTeMBI, pe JO%KeHHOH a ie Brute Ben 


; JixKenyom (*) quia Wuxpomaros, 4H oOHa- 


: j 1,00 | 0,003} 0,00 | 0,217] 0,439 
| PyXKHJIH, YTO IPH YMeHbIeHHH yIJIOBbIX 0200 | 0,775] 0,00 | 0,479} 0,558 
, K 0,690 | 0,235] 0,151 | 0,390] 0,530 
pasmepop jo 0,4’ wupeTopasiuyeHHe ; 0,299 | 6,540] 0,0945| 0,390] 0,440 
yxyfllaeTcA HaCTOJIbKO, 4TO cHcTema 440% c6 8,2 | 12,9 13,8 8,0 {11,2 


TepxeT CBOH MpeHMyllectTBa. 

B o6OlleM MOXKHO CYUHTATb, YTO Celdac HeT OCHOBBI JIA CKOJbKO-HHOYAb Ha- 
e@KHIX OWCHOK UBeTOpa3sIMyeHHA Id TOYeUHEIX cHrHaloB. MoxHO JIMLIb 
mpefnosaraTb, YTO WBeTOBbIe Pa3sIH4YHA MexKAY HMMM JOJKHbI OWeCHHBaTbCA 
MEHDIIHM UHCIOM Noporos, YeM OblIO HalHJeHO B YCNOBHAX COMNPHKacarwlluxca 
Mosynoue C yrIOBbIMH pasMepaMH B HECKOJIbKO rpaflycos, HJM YeM Noyuaercar 
M3 paBHOCTYMeHHbIX rpaduKos (Hanpumep, K. T. MaprtprHosa (°)), omMparonlnxca 
Ha TOfoOOubIe JaHHble. 

2. B nacrosmei paOoTre c NomMombIO paHee omucaHHoro (°) ABolHOrO Tpex- 
IBeTHOFO KOJOPHMeTpa ObIIM OlpeesieHbl HeNocpeACTBeHHO B Moporax pa3JH- 
qHA M@KAy UBeTaMu JIA pxAa TOUCUHBIX CHTHAaJIOB HM HalifleHa 3aBHCHMOCTb 
OCTPOTbI I[BeTOPa3IMYeHHA OT YIIOBOrO paccCTOAHHA MexkJy CONOCTABJACMbIMH 
HCTOUHHKaMU HM OT HX CHJIbICBeTA, ONCHHBAeMOM TO OCBeILeHHOCTH Ha 3pauKe 
ria3a_ HaOsiojaTesa. 

Jlna uccaeoBaHusl Obi0 BbIOpaHo 5 WBeTOB, OJIM3KHX K IIpHMeHAeMbIM B OOBI4- 
Hoi curHanu3zauuu. Mx KoopqunHaTb! UBeTHOCTH MpescTaBseHbI B TaON. | Kak 
B cHcTeMe lipHOopa (x, 3), TaK H BMexKyHapogHok cucreme (x, y). Bce 9TH uBeta 
jlexkaT B umocKoctu Ky, 39, Cp WpHOopa, Tak 2Ke Kak HM Bce H3MeHeHHA HX. B no- 
culeqHeli cTpoKe TaO/HIbI MpMBOAATCA H3MepeHHbIe C MOMOMIbIO TyOyc-porTo- 
MeTpa 3HaueHHA APKOCTH B Tose 3peHuA. 

«Kparuatiiume paccTosHus» Mexyy UpeTaMu (B CMbICe YHCa MOporos, 
YKJabIBAIOULHXCA Me%KLY HMMM) HaMevasHcb MO paBHOCTyMeHHOMy TrpacbuKy 
Maprpinosa (°). IIpambie MHuM Ha STOM rpaduke Jelalorca KPHBbIMH B KOOpAH- 
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HaTax X, y, OJHaKO UX MOMKHO C JOCTaTOUHDIM IIpHONMXKeHHEM 3aMeHHTb JIOMaq 
HbIMH. KoopAuHaTbl x, y MpoMexyTOUHBIX 13 TOUeK NepeBOAUJMCb B KOOPAMHAThI 
k, 3MpwOopa, a-3aTeM B CHCTeMy MePpBHYHBIX OTCYCTOB M,, M, N10 lKaJlaM. OTH 
ONpesesAJICA XO] JBYXKEHUA COCTABHOFO CBETOMMJbTpa KOJOpuMeTpa M0 «Kpat- 
yalilIHM» IBETOBbIM pacCTOAHHAM Mexky UBeTaMu cCurHasoB. IIpu naOmtofenua} 
nepey| KyOUKOM IipHOopa NoMemlanach JMabparMa C ABYMA MPOKOJIOTbIMH HTH 
OTBEPCTHAMM OJMHAKOBOrO JMaMeTpa. OHO H3 HAX MpHXOMMOCb NPOTHB MOdy- 
MOA KYOMKAa, OCBENLEHHOTO JICBbIM KOJIOPHMeTPOM, a Jpyroe OcBellaOcb Mpa- 
BbIM KOJIOPHMETPOM, KaK 9TO MOKa3aHO CXeMaTHUeCKH Ha puc. | WITPHXOBKOM. 
TloqpapuupanHe oOoHxX TOuJynoeH MpOv3sBOAMIOCh Mpu 
BbIHyTOH JuacparMe C BbICOKOM UYBCTBHTeIbHOCTbIO, OOy- 
CJIOBJIGHHOH TOHKOH rpaHHweH Mex]y MNOJyNOIAMH 4H 
6O/IbLIMM YIJIOBbIM pa3MepOM Tosa 3peHuA (6°). 

Ilpu onpeyenenuu nopora AuapparmMa Cc TOYeUHbIMH OT- 
BePCTHAMH CTaBMiacb Nepe KYOHKOM, HB UpaBOM KOJIO-— 
PUMeTpe NPOH3BOAMIOCh NepeMeleHve CBeTOHJbTpa, MOKA 
HaOs0AaTesIb HE OTMeYaJI Ee 3aMETHOTO pa3JIHUHA B UBeTe: 
ToueK, TakHe ONpeseeHHA Nopora BbINOJHAIHCh 10 3 pasa, 
6pasIMCb CpefHHe OTCUeETHI, H NpaBbl KOMOPHMeTpP ycTaHaB 
uuBasicn lo HHM. Ilocne sTOrO Mp cHATOM Auadparme 
TIPOW3BOAUIOCb HOBOe HOfpaBHHBaHve WBeTa B OOOMX M0- 
JIYMOJIAX JICBbIM KOJIOPHMeTPOM, a 3a STHM TIPOHCXOMIO ONATb onpeserenve 
caeqyromero mopora, uA vero AMabparmMa CHOBa BCTaBANach, H T. Ju, 
MOKa MpOxoWWicd Kaxk {bid MpAMOJIMHeEMHbIM OTpe3soK, Mocse Yero paMKa CO 
CBeTOPHIbTpoM (°) NoBopayMBaslacb Ha HYKHbIM yrou. Tak coBepmascaA Nou 
HbIH MepexO] OT HatasIbHOrO UBeTa JO Apyroro sBbiOpanHoro. 

Ha6mojexun mpou3sBoqusuch 2 HaOsOaTesIAMH C HOPMAJIBHbIM I[BeTOBbIM 
3peHHeM, MpHueM MOKa3aHHA UX (BCerfa BeCcbMa OH3KHe) yCpeAHAJINCh. 

Onpegenenua uncna moporos Obl 
NpoBefeHbl AIA Bcex 5 UBETOB C TOUKAa- Ta6Ouuna 2 
MH, HMe€BLIMMH yrvioBOH pa3smep: |’, 2’, Uncao noporos 
4’ wu 10’, akpome Toro, c TOUKaMH 2’, 5’ 
uw 10’ ToxwKe Bcex 5 UBeTOB, HO CHa CBe- Yrnonoilt 
Ta HCTOUHHKOB Oblla B 3TOM ciTyuae = eANCTP 
ypaBHeHa C MOMOLIbIO HEHTpaJIbHbIX CBe- 
TO*PHIBTPOB (t; = 19,8% te =4,9%). | 
Halijqennple pH 3STOM uNCa NMoOporos oy 
(ra61. 2) On“3KH K MOCTOAHCTBY, H, 
Cl€OBaTeIbHO, MOXKHO CYHTATb, ITO BUpeRenmax 2—10’ yraoso#k 
pa3MeP HCTOUHHKOBHE BUUAHeCT HA OCTPOTY UBETOPA3 A U- 
4eHHA, T. €. Take HCTOUHHKH MOKHO JeHCTBHTeIbHO CUMTATh TOUCUHBIMH. 


ia) 
NA 


Cr 
wwe 


Ta6uuna 3 


wee 319 /e /Fle feel ela] s 
states | laid bab] me tk lo 

Eop 10" stoKe* 8,3 | 4,8] 6,4} 7,5] 6,5] 9,3) 84] 4,6] 7,4 | 5,8 

Uncno moporos 

Eop 2 3 2 2 1 1 1 { ‘ieee 
4op 3 4 3 4 2 3 it 2 1 2 
16 op 6 6 4 4 3 3 1 3 1 3 
Eo 10 8 if 6 4 4 2 4 2 6 


* Ina touex 1’, 


B Ta6i. 3 npegcraBseubl pesybTaTbl onpeqenenus NOpOroB Mexkjty BbIOpaH=- 
HbIMM IkBeTaMH IPH MOCTOAHHOM YIJIOBOM paccTOAHHM Mex,y TOUKaMH paBHOM 
; i 
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)’. Pasmepbi UX OblvIM, KaK yKa3bIBaylocb Blue, 1’, 2’, 4’ 1 ~ 10’. Cosqapaemaa 
’ 
e.t+e¢, 
ag Ha 3pauke HaOlosaTena yKasbiBaeTca B Tau. 3. 
V3 Ta61. 3 BUHO, ITOB pefemax 3Havennh © oT 8-10°-° 70 4-10” atoxe unc0 
OpOroB MexKly IBeTAMH MeHAeTCH BCero JIHUIb OT 2 AO 6 pas pH U3MeHeHHH 
cBELCHHOCTH JO 90 pas. 3aBUCHUMOCTHb OT TOTapugmdMa OcBe- 


K€ HHOCTH OKASHIBAeCTCA AUHEHHOH (pue. 2). 


MH OCBeIIe@HHOCTb Sop = 


ra 


/ 
Of 07 9 74 @©5 G6 07 B§ OF Off | 


10 


2 3 


lg (é 10 es 


Buc. 2. yoaBrcuMocns 1,or |g Bs 7—K— 32K. —_ Cx § = K — Bb: 4— Ke — XK: 


> 


5—C=—MK; 6—B—C; 7—3—C; 8-3 —K; 9—3 — B; 10 —B —K 


Jia ycTaHOBJIeHHA BJIMAHHA Ha UBeTOpasIMYeHHe JMCiapaHTHOCTH HCTOUHH- 
OB ObIJIH TIpOBeeHbI ON|peeJIEHHA YHCa NOpOroB AVIA TOUeK, B3aHMHO yaseH- 
BIX Ha 10’, 30’, 1°, 3°, 5° npu nocTOsHHOM yrslOBOM HX JuameTpe, paBHom 5’. 
lony4eHHble JaHHble CBeJeHbI B TaOm. 4. 


‘a Oow ta 4 


Unecsio noporos 


o 1 ; 
S aS it) 2a IIpupaccTosHHuH MexKy HCTOUHHKaMH( @ 5’) 
Zoe eas 
Ss aes 
o 2 = Co eka 
BRB | SBE] ae | age 1° 3° oe 
a a ° tw 
my |Infeel eZee 
! 
K—3 56 47 4 6 7 6 5 
K—C 56 3 6 6 5 5 
¥—B 30 3 5 6 4 4 
K—)K 24 3 5 6 4 4 
3—C 40 25 4 4 4 3 3 
3—)K 26 3 4 4 4 3 
3—B5 17 4 2 2 2) 4 
B—C 30 3 3 3 3 8 
B—2K 10 1 4 1 4 1 
2K—C 45 3 4 4 4 4 


V3 Ta6n.4BugHo,4TO OCTpPOTaA WBETOPASAHYCHHA UMECT 
pH paccTOAHHH MeEXAY TOUKAaMH l°cnabo BPA Ke H- 
bl ii MaKCHMY™M, KOTOpbIM pH HeEOOMbIIOM YHCJIe NOpOroB MOUTH BbIpaB- 
wBaetca (HanpHMep, Cesbili—KesTbIl). ComocTaBseHHe YMCA MOporoB B Nep- 
bIX CTONOUAX C OCTAJIbHbIMM NO3BONAeT, HECMOTPA Ha pasiM4uHe B yCNOBHAX 
ApeleieHuaA MOporos, 3aKJIOWHTb, TO WBETOPASMIHYeHHE AAA TO- 
leuHBIxX HCTOUYHHKOB BO MHOro pas (l5—5d) xyxe, FEM 
iat I pOTAXKeHHBIX, H MpPHTOM JIA pasHbIxX Nap WBeTOB NO-pasHoMy. 
Ha puc. 3 mpegctaBsieno Ha rpapuke x, y pactiolomwkeHve HaeCHHbIxX NOpo- 
SBbIX HHTePBaJOB JA CuLy4an, Kora WMaMeTp TOYeK Obl paBeH 5’, a paccTos- 

ve MexKyy Humu 1°. 
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Ha To Ke pucyHKe MOKa3aHbl CMelleHHA TOUeK UBeTHOCTH CHTHaJIbHBIX OTHeH 
BbI3bIBAeMbIe ATMOCKepOH MPH Morose pa3sHbIX THNOB™ Ha Pa3sJMUHbIX AMCTAHUAAy 
HaOulogenua (“). Bugquo, YTO BCe 3TH H3MeCHCHHA UBETHOCTH CHIHaJIOB He H3Me 
HAIOT UBETOBbIX HHTePBaJIOB MexXKy HAMM Oosee YeM Ha OAH MOpor H, CieNe 


ExT ale 
LEGa a 


7, 
WY 
wn = 


Yt as 


\ 


xX 
/s 


AK AA 


MiSs 


Bie. 


if 02 Q3 
Lr 


S 
S 
> 
S 

SN 
S 


es 


Pue. 3. J — curnabHble wBeTa; 2 — wBeTa, OTCTOAMHe Apyr OT Apyra Ha OHH 
mopor; 3 — JonycTHMble oOacTH 1BeTHOCTH; 4 — H3MeHeHHe WBeTHOCTH CHTHAJIOB 
B 3aBHCHMOCTH OT HOroybl 


BaTeJIbHO, MaJIO HJIH COBC€M He BOCIIDHHHMatroTCA YTJla30M. STo obcToATenH} 
CTBO CYILE€CTBEHHO BaxKHO MIA UBeTHOH CHrHaJIv3alluu AaJIbHErO JeHCTBHA. 


Iloctynuao 
2 VII 1956 
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ene 
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*T. H. Paytuan, H: U-Cnepanecxaa, Tp. POU, 24, ps. 144 (1955). 


* T tam norozbi—xKoadunnenT mpornycKanua aTmochepp 0,90 na | xm; II tun — 0,83 ‘ 
1 xm; III tun — 0,70 na 1 xm; IV — 0,60 ua 1 xm. ; 
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Wornane Arkanzemun Hayk CCCP 
1957. Tom 112, Ni 6 


TEXHHYECKAA ®H3HKA 


Axajemuk A. A. BOUBAP u Tl. K. HOBHK 


BJIASHME COCTABA CHJIABOB AJIKOMMHMS C WMHKOM 
HA BEJIMYHHY H3MEHEHHA PA3MEPOB OBPA3LLOB 
MPH WHKJIMUECKOH TEPMMYECKOH OBPABOTKE 


| Uwknuseckaa Tepmuyeckad o6pa6oTKa MeTaJWIOB WM CimaBOB  BBI3bIBAeT 
0OpaTUMble HalpaB/IeHHble H3SMCHeHUA JIMHeHHbIX PasMepoB meTamuIMYeCKUX 
sqenui. Ilpm uccneqopanun wnkMueckoii TepMu4ecKoli O6paboTKH cepuHu 
(aBOB aJIOMMHHA C IMHKOM HaMH OblJIO BbIABJICHO CHJIbHOe BAHAHHe CocTaBa 
WlaBa Ha BeIMYHHY M flax%Ke 38HaK H3MCHEHHI JIMHeHHbIX pa3sMepoB O6pasiloB. 
CHOBHBI€ Pe3yJIbTaTbl STOH PaOOTbI MpPUBOJATCA B HACTOAULeM COOOULeHUH. 
_ UuKauueckoh Tepmuyeckoli oOpaboTKe moyBepranucb nuockue oOpa3unl, 
oAPeCSaHHbIe H3 MPOKAaTAHHbIX MaCTHH JVWIMHOH OKOJIO 100 MM, WMpHHOl OKOMO 
MM H TOJLLMHOM OKOVIO 3 MM. CocTaB nccleqOBaHHbIX CIJIaBOB MpuBeeH B Tabu. 1. 
I]nksmueckad TepMuyecKan O6pa- 

ITKaA WIA OCHOBHOH CcepHu OOpa3iloB Ta6Onuna 1 
JOBOANNACb NyTeM ObICTPbIX HarpeBOB Coren cated! 

KY ABYMA MaCCHBHbIMH IJIHTaMH B N % 

paHee HarpeTon meun Jo 340° u o6par- criapa 
IX OXAKeHHH B BOJe C TeMNepaty poli 

©, JnutTebHOCTb KaxKoro WHkKJa paB- | | 


IipumMewanue 
Al | Zn 


iach 5 mMuHH. Uepes omnpeemeHHoe 4 99:9) 

ICO WHKJIOB MpOH3BOAHICb H3Mepe- 2 68 32 

1A JWJIMHbI, WIMPHHbI HW TOULMHbI OOpas- fe ce Tlo wmuxte 
Bc TOUHOCTHIO 70 0,01 MM Aa ToUIH- 5 40 60 

51 Hc TOUHOCTHIO 0,02 MM JIA AJIMHbI 6 28 7} 

HpHHbl. y| DA ST A hoa tH 

_ Tak kak B pale claBoB Mocule 3aKall- 8 19,5| 79,9 eae rus) 
4, CBASAHHOH C ObICTPbIM OXJIaxKeHHeM 9 4. |e 89 

JOHCXOJHT CTapeHue C H8MeCHEHHEM pa3- 10 by) 95 Ties Maxee 
5 Ha Obl ompe- 14 2 98 pe 
2poB, TO s*peKT cTapeH JI Op o 100 


JIEH CIeMHAJIbHO JIA KAKOFO V3 ciwla- 
B. B cnmapax c 32—95% wWHHka B pe- 

bTaTe CYTOUHOTO CTapeHHA OTMCYAJIHCb H3MCHEHHA JWIMHbI OT 0,03 Jo 0,29%. 
pbcbeKT 2Ke CTapeHHA 3a BpeMA C MOMEHTA 3aKaJIKM JO MOMeHTa H3MepeHHs CO- 
ABJIAJI JIMUIb He3HAYHTeIbHYIO oO sspekTa OT WHKMHYeCKOH OOpaOoTKH. 
pome Toro, sippekT cTapeHuA MpakTHYeCcKH Obl MOCTOAHEH B CH/Y OOpaTHMOCTH 
CHUA HM MOCTOAHCTBa yCJOBHM WNKa, a appeKT WHKMMYecKOH OOpadorKH, 
IK TIpaBHJIO, HapacTa H MPHTOM jist OOJIbUIMHCTBA CIJIaBOB MpHMepHO JIMHeH- 
) C YBeEJIMYCHHeEM YHCIa IMKJIOB. 

B pesysibTaTe u3MepeHuit pasmepos nocste 20, 40 u 60 WHKJIOB ObINIH MOJy- 
HbI CJIGEQYIOWHe OCHOBHbIe pe3yJIbTATHI; 

1. OGpasubl YMcTOrO aJIOMHHHA MW YAMCTOFO IMHKa TO Mepe yBeIMYeHHA UMCIA 
IKJIOB YBEJIMYHBaJIHCb TO JWIMHe M WIMpHHe M YMeHbWaNUCb MO TOJIMMHE, T. €. 
K Obl pacKaTHIBaNHCh MO WelicTBHeMTepMUYeCKHX HalpsPKeCHHH. 3a 60 HK JOB 
HHbI OOpa3ilOB AJOMHHHS H UMHKa yBeJIMYHJIHCb COOTBETCTBEHHO Ha Ou 3,25%. 

2. Tlo Mepe yBemuueHia cosep2kanus B ciiaBe WHHKa c 0 Ho 38 % TIpHpOct 
HHbI OOpa3iloB ObICTpO YMeHbILAaJICA, H B MHTEpBale OT 38 yo 72% WHHKa pas- 
Pb OOpasuoB MpakTHUcCCKH He H3MCHSVIHCE. 

3. Odpa3zui crviaBoB c 78—95% WHHKa N10 Mepe YBeJIMYCHHA YMCA IMK- 
B CHAbHO YKOPa4MBaJICb MO JWIMHe M YaCTHYHO NO IWHpHHE H YBeJIMIHBAaNHCh 
Tonuuue. MakcuMaJIbHoe CK aTHe MO AVIMHE HW YBeMYeHNe NO TOVIMMHE HaOJIo- 
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ubtHKa. B 3THX cilaBaxX YyMeHbIMeHHe JVIMHbI AOCTHTaO 2—5% 3a 60 WuKJIOL 
T. @. uiMHa UX yMeHbIUNIacb Ha 9—5 mM. ToslluHa oOpa3sloB 3a TO Ke GHC | 


JlaIUCb BOJH3H SBTEKTOMAHOM KOHICHTpallHH, a HMeHHO B CiwaBax C 78—80% 


UHKOB yBemuunsach Ha S—7%. Vi 
MeHEHHA M0 IWMpHHe HeMOMHOCTB} 
coBnajasiH MO BeIM4YHHe C H3MeHEHEl 
SMH M10 Jive (B %). 

4, O6pasubi cm1aBoB c 98% IWHHk 
Ka¥eCTBEHHO H3MeHAJIMCb Tak Ke, Ké 
M JIA 4YHCTOTO WMHKa. 

Bce 9TH pe3yJbTaTbl BUHbI 
rpaduka, Ha KOTOpoM Noy Auarpan 
Mol cocTosHua cucTempl Al — di 
lipHBeyeHa KpHBas TIpOleH THON) 


600 


200 


4 H3MeHEHHA = JJIMHbI OOPasllOB CII | 

/ BoB 3a 60 TepMHYeCKMX LMKJOB. Hi! 
ey MCHeHHA IWHPHHbI MH TOJMHHbI H300p ; 
a 2KaIOTCA KPHBbIMH C TAKUMH Ke 3akW 
HOMePHOCTAMH XOjla C YYeTOM pas 

“9 4HA B 3HaKe H3MeHeEHHH MO TOMA 
-3 XapakTep U3MeHeHHH pa3smepo 
oOpa3l0B B ciaBaxX CO cpeHHMI 

He KOHICHTpalwAMH WHHKAa, Kak BHDHY 


pe3ko OTWIHUAaeTCH OT XapakTepa HM 
MeHEHHi OOpasilOB UMCTHIX aJIIOMHHH| 
Puc. 1. MU3menenua pmMHbI OOpasnoB ocue 60 HW WHHKa. OTOT pesyIbTaT, NO-BUy H 
ILMKJIOB B 3ABHCHMOCTH OT COcTaBaB comocTaBsie- MOMY, CBA3aH C TeM, 4TO B CliaBali 

HHH C WHarpaMMOU COCTOAHHA, MCHBITbIBaIOUIHX TPH WNKJIMVeCKd 


7 a a a 


TIOMMMO = TePMHUCCKHX HaIIps2KeHHH, BbISbIBACMBIX HaIMYHeEM TpayHeHT 
TeMMepaTypbl, HW JONOMHHTeIbHbDIX HaNpAXKeHHH, BOSHMKAIOWMX B CYYE 
aHH30TpONHH KOSMuUMeHTAa JIMHEHHOTO paCIUMpeHHA, CHJIbHOe BJINAHMe 
nepopMupoBaHue OOpasilOB OKasbIBalOT HM (asOBble N1peBpallleHua. 


IOTCA aIreOpanvecku, HM NOTOMY B pa3HbIX ClaBaX BO3MOXKHbI pasJIMUHble 
TOJIbKO lO BEJIHYHHE, HO H NO 3Haky pe3yJIbTHPylolHe HeoOpaTHMble H3MeHeH 
pa3smepos. 

Uto KacaeTcH CaMOrO Me€XaHH3Ma BJIMAHHA (asoBoro MpeBpallleHHsA, TO el 
BO3MOX%KHO PaCCMATPHBaTb, BO-lepBbIX, KaK TwacTHYecKy!O JepopMauu1o NC 
elicTBHeM TeX Hallps2KeHH, KOTOPbie BOSHUKAIOT B Mpollecce (asoBoro mpeBpal 
IleHHA, a BO-BTOPbIX, Kak JM@dy3HOHHBIM Mpouecc MepeHoca BelllecTBa, Hal 
MpaBeHHbI Ha cosqaHue Ooslee ycToHuMBO PopMbI OOpasita c MeHee pasBHT 
MlOBep XHOCTbIO. 

J[iA BbIXCHeHHA BOMpoca O TOM, TOJIbKO JIM SBTEKTOHHOe MpeBpamleHH} 
OTBETCTBEHHO 3a TlepeMeHy 3HaKa H3MEHeCHHH Pa3SMePOB B ciwaBax MO CpaBHeHH|} 
C MCXOHBIMH MeTaJIaMU, OblIa NpOusBeeHa WHkIMYeCKad OOpaboTKa cnmab 
c 78% WuHKa B unTepBantax 13—250° u 13—265°, T. e. He JoxomHA JO Temneps 
TYPbI SBTEKTOHAHOTO peBpalilenua. Okasanocb, YTO MB STMX MHTepBanax WH 
JMUeCKaA OOpaooTKa CHJIbHO BUIMAeT Ha XapakTep H3MeHeHUH pasMepoB Hi BE 
SbIBAeT C2KATHE N10 JVIMHE BMeCTO paclIMpeHuA, OHAaKO BeNuYHHA CKATHA JI 
NaeTCH B HECKOJIbKO Pas MeHbUle, YEM B CyyYae Nepexofa uepes IBTeEKTOHAHCE 
npeBpalenue (cxKaTHE OKOO 0,3 —0,5% Bmecro 2—5% 3a 60 uuKs0B). 

Takum 00pa30M ACHO, UTO CHJIbHOe BIIMAHHE Ha pasMepHbIe M3MeHEHHA OKa3E 


BaloT H (pasoBble MpeBpallleHHA, CBASAHHbIC C H3MeHEHHeM B3auMMHOL PacTBOpUMe 
cTH thas a UB. 


Tlocrynuao | 
10 1X 1956 
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Horaagn Ankaygemon nayx CCCP 
1957. Tom 112, N 6 


QIEKTPOTEXHHKA 


A. Il. XAPKEBHY 


MHOPOCTYMEHHOE MOCTPOEHHE NOJIHOMOCTYNHBIX 
KOMMYTAILLMOHHbIX CHCTEM 


(ITpedcmasaeno axademuxom B. C. Kyaebaxuneim 22 VI 1956) 
1. B crarse gaetes o6muii Meroq nocrpoeHna MOJIHOQOCTYMHBIX KOMMYTa- 
(HOHHBIX CHCTeM H IpHBOAATCA PeKYPPeHTHble COOTHOLIEHHA, NOSBONAIONIMe Tpo- 
HM3BeCTH ONe€HKY KOMMYTAaIMOHHOHM CHCTeMbI MO YHNCY TOUeK COeqMHeHHS. 

2. Iloq KomMyTalMOoHHOli cucTemoli OyeM NOHMMaTb CucTemy J\HCKpeTHOrO 
qevicTBuA, uMeroulyio M Bxojos u N BbIxXoJoB, KOTOpad BTpeOyeMble MOMeHTHI 
Pe€MeHH MOXKeT CO3aBaTb COeCAHHUTEJIbHbIe NYTH Mex ly BXOJaMH HM BbIXOaMu. 
Tako KOMMYTaIHOHHOM CHCTeMOH MOXeT ABJIATbCA, HAaNpHMep, KOHTAKTHDIIi 
MHOFONOJIIOCHHK, HCCJIeqyeMbIH MeTOJaMH TeOPHH pewelHHO-KOHTaKTHbIX CXe€M 
+, *). Texuwueckoe MpHMeHeHHe Yale BCero HaxOAAT ynopsqoueHHbIe KOMMy- 
[allMOHHbIe CHCTeMbI, y KOTOPbIX CYyIeCTByeT OMpefesieHHaH 3aKOHOMepHOCTh 
NOCTPOeCHHH COCAHHUTEJIBHBIX NyTeH MexK]y BXOJaMH HW BbIXOJaMu. Tak, B aB- 
fOMAaTHYeCKOH Tee*POHHH WIMpOKO HCHOJb3YIOTCA KOMMYTALMOHHbIe CHCTeMbI 
> CHMMETPHUHBIM TOCTPOCHHEM COeCAHHHTEJIbHBIX WyTeH OTHOCHTeJIbHO KaxKJoro 
13 BXOJOB H BbIXOJOB. 

KomMyTallvoHuyto cHcTemy OyJeM HasbiBaTb NOJHOMOCTYNMHOH, eCIH OHA OOec- 
€4UHBaeT BO3MOXKHOCTh CO3AaHHA COCAMHHTEbHOrO TYTH MEXKY JOObIM BXOJIOM 
{ JIOObIM BLIXOJOM BHe 3aBHCHMOCTH OT YCwIa MyTeH, yCTaHOBJICHHbIX K paccMaT- 
WBaeMOMy MoMeHTY. IIpH 3TOM MaKCHMaJIbHO BO3MO2KHOe HCO NyTeH orpaHu- 
WBaeTCA MeHbIUHM u3 uHcenl M usu N. 

3. YUNTbIBAaH TEXHHYeCKYIO peasH3alHIO KOMMYTalHOHHOH CHCTeMBI, MO2KHO 
SUHTAaTb OJHUM H3 NOKasaTeseu spPeKTHBHOCTH ee NOCTPOeCHHA CyMMapHoOe YHCIO 
oueK coequHeHua T. TpHBiasbHoe MocTpoenke NoOJHOMOCTYNHOM KOMMYTAaLHOH- 
Oi CHCTeMBI B BHJle KOMMyTaTopa™, JIA KOTOPOrO CyMMapHOe YHCJIO TOYeK COeIH- 
enna 7, paBHo MpousBeyeHuto uncua BxojoB M wa uucuio BpixofoB N(T,;=MN), 
ie BCerla ABIAeTCA HanOoslee S*PeKTHBHHIM. 

Kaosom (3) npeqmoxen asdceKTHBHbIM MeTOA MOCTPOeHHA MOJHOAOCTYNHbIX 
‘OMMYTAIMOHHBIX CHCTeM, KOTOpbIH, OHaKO, MOXKeT ObITb MpefcTaBeH Kak 
acTHbI cryyali nocrpoeHua Gouee OOulero Bua (MHOFOCTYNeHHOFO MOCTpoeHHs) . 

4. MuorocryneHHoe NocTpoeHHe KOMMYTaUMOHHOHM CHCTeMbI MOXKHO MOJly- 
HTb MHOFOKpaTHbIM HCMOb3OBAHHeEM 3aKOHA NOCTPOeHHA, MpefyoxKeHHOrO 

3 

a cucTeMy, IpHBeyleHuyio Ha puc. la u 16, cocToatlyio 13 
TI|CIbHIX KOMMYTATOPOB (lOKa3aHHbIX Ha puc. 16 B Buse IPAMOYTOJIbHHKOB), 
peoOpasyem Tak, YTOObI KaxKbI H3 KOMMyTATOPOB 9Tou CHCTEMBI ObIJI 3AMeHeH 
|OJHOJOCTYMHOM KOMMYTALHOHHOH MOACHCTEMOM, MOCTpOeHHOM NO TOMY 2Ke 3a- 
OHY, YTO H BCA CHcTeMa. Takoe NpeoOpas0BaHHe MOKa3aHo Ha PHC. 2, re Kak Abii 
3 TIPAMOYFOJbHUKOB OOO3HadaeT KOMMYTaLMOHHy10 cHcTemy puc. |. Cuctemy 
uc. 2, MloJly4eHHylo HyTeM ABYKpaTHOrO MPHMeHeHUA OHOTO HU TOTO He 3aKOHa 
OCTpoeHHA, HagsOBeM {ByXCTyNeHHOH. Ecuim Tako Mpollecc NOBTOPHTb Ss pas, 


* [lox KOMMyTaTOpOM NOHUMAIOT NOMHOMOCTYMHYy!0 KOMMYTAUHOHHy!0 cucTeMy, B KOTOpOli 
OMHUTCIbHIM NYTb Me%KLY BXOJOM H BbIXOJOM 3aMbIKaeTCA B OJHOM TOUKE CoeAMHeHHA, 
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TO MOJYYHM s-CTYMeHHOe MOCTpOeHve MOJIHOJOCTYNHOM KOMMYTalMOHHOM CHA 

CTeMBI. 

5. IIpu zByxcTyieHHom nocTpoeHHu cyMMapHoe 4HCIO TOYeK coesMHeHHA 

aBAeTCA cbyHkKiHeH emKocTH (M u NV) KOMMYyTaI[HOHHOH CHCTeMbI, apaMeTpa 
Se 

mes a La 


————— 


RI 


Puce. 1 


CHCTeMbI HW MapaMeTPOB Ny,; H M,,2 WOACHCTEM, H3 KOTOPbIX COCTaBsIeHa CHCTeMaK 
WM BbIparKaeTCH CJIeAyIOWHM oOpa3om: . 


M+N 
Typ (M; N; n) = == T,(n; 2n—1; 1,1) + 
M = WN ai 
+ (22—1)T,(4; 2; ma), (I 


rye M — uucno Bxogos, a N — yvcno BEIXOJOB paccmMaTpHBaemol KOMMYTAa) 
UMOHHOM CHCTeMbI, JIA KOTOPOH MIpHMeHAeTCA JByxXcTYNeHHOe NMocTpoeHHe) 
mn —MlapaMeTp cCHCTeMbI (YHCO BXOJOB B wJOyio Noscuctemy nepsor 
KaCKafla CHCTEMbI HJIM HCO BbIXOROB H3 OOOH MOACHCTeMbI TpeTbero KacKajayy 
T3(n; 2n—1; 4,1) — CyMMapHoe 4HCIO TOUeK CcOeqMHeEHHA OOOH No_cucTeMyy 
(C OMHOCTYNeHHBIM TNOCTpoeHHeM) MepBoroO HM TpeTbero KacKaJloB CucTeMH 


IMO ISIN: 
(M1,,.— Napametp noycuctTemp!); 7’, (=; ar te, 2) — cCyMMapHoe HCO TOUe 


COeIMHeEHHA JNOOOH NOCHCTeMbI (C OMHOCTYNeHHBIM TocTpoeHHem) BTopori) 
KacKala CHCTeMBI (ft, — MapaMeTp moycucTeMbI). 

Ec IpMHATb BO BHAMaHHe, YTO JIS CyMMapHoro YNCa TOUeK coeqMHeHAH 
pH OMHOCTyNeHHOM MocTpoennu (3) cupaBeyuBO COoOoTHOIeHHe 


Ta (XY; a) =T, (x: Via) = (22—1)(X +¥ 475), (ah 


rye X — anc 'BxoqoB, Y — yHcnO BBIXOJOB, a « — napametp omHocryne 
HOH KOMMyTaUMOHHOH CHCTeMbI, TO COOTHOUIeHHe (1) c yyeTrom (2) Moxer OBIT? 
{044 


3alIMCaAHO B CJI€J{yIOUleM Bue: 


sl ie) 2D ear ere 


n 22 
a ICY 


T3:(M; N; n) = a (ies 1) [Sn 1 3 e+ 


Jj uacrHoro cayyad pAMoyrosBHOlt cucTeMEI (M = WN) (8) npuHnmaer 


BUI: 


6. B o6mem culyyae Waa 


2 
11 


Ta (N; N; n) = 22 (21,1 — 1) [3n Slots n(en Sd) 


+ (2n—1)2m.2—1) (25 + 55). 


|+ 


(4) 


S-CTYMe€HHOFO TocTpoeHHA CYMMAapHOe IHCJIO 


Touek coequHenua T.s(M; N; n)—pynkuna emKocTu cuctempl(M u NV) wu 25— 1 
» 1,_, ,s—1 H MO- 


MapaMeTPOB 72; 14,1, 11,2; M2,1, M2,2, M2,3, Me,4; +++ 5 Ms—i1, Ms—t,2) +++ 
2KeT ObITb NOJyYYeHO H3 COOTHOMeCHHA 


rye 


a hare eee ls 
DEON) ae 


FER NT yay (i Bama) 


Davee i Ny i; thi) = 


Meee 
=. 1, T,s—2 (714,33 2ny,i _ te No,2i—-1) + 
Lt 
(Mii Ny i a7 
+ (21, ; 1) Tys-2 \ 5 One > Ne,vi (i= 


ev icMales® ota elie: mie) te" ie Suet mel Awe iti. (07k oi (ene: ely 0) "Sal's! 9 Je: 


T 3,1 (Ms—4,i3 Ns-1,i} Ms—1,i) = 


Memories 
a a ds ee ae 
Ne_4, i 
Me ee, 
Seat 1) Pu (Mice, Mee 
reat amis ) oe Ue la i Ns 4, i 


(i oss iit ys pong Die) 


Psa, (4; 22 — 1; ty) + 


(5) 
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7. TipumMensst IpHHUMM MHOROCTYMeHHOTO MOCTPOCHHA TOJbKO K “act KOM- 5 
MYTATOPOB CHCTeMbI, TOJIyYHM YaCTHYHOe MHOTOCTYMCHHOE TlOcTpoeHve. Tak, 
IpH MHOrOKpaTHoM ‘ipeoOpasopaHHH CpeAHAX KOMMYTATOPOB B Kaxk]OH U3. 
KOMMYTAILMOHHBIX CHCTeM TOJlyyaeM OHH M3 YaCTHBIX CYTACB yacTH4HOrO | 
MHOFOCTYMeHHOPO .OCTPOeHUA, [JI KOTOPOrO CYMMAaPHOe YHCJIO TOYCK COC AM 
HeHUA SABAseTCA (byHKHeH EMKOCTH KOMMyTalMoHHolt cucrempr (M u WN) 


pool ; 
llapaMeTPOB MOCTPOeCHHA H BbIpamKaeTCH cue ytOulLHM o6pa3oM: 


a 
T (M,N; nt; thy; 5 Nts) = 


2 


4t 


= (2n—1)(M + N) + 2n—1) 2m, —1)"E* +... 
M+N 
ot n= 1) 2m — 1) +. 2teg Demat t 
a1 
M+tN MN , 
# n= 1) Gn <1) Otis 1) ie ae eer 4 
as is 


rye { —uMcIO TOUeK COCMHEHHA B KaxKJOM COCJMHUTCIbHOM IYTH MexK]y 
BXOJIOM H BbIXOJOM CHCTEMBI. 
B yactHom cauyyae M=WN u coOmoyeHua ycuoBua 


2 
18 Ny Se ty eg = (7} 
2 
tbopmyvia (6) npMHuMaeT BU 


t+ 
Se ee 4 2 iA 
T,=2 >) NQNAT— 12 "4 NAT QONA_ 1)2 , 
k=2 
nowyueHHpi K.to3om (°). | 
JJa6opatopua mo pa3padoTKe Tlocrynuso 
HayUHbIX MpoOOeM NpOBOAHOM cBA3sH 22 VI 1956 


Axayemun nayK CCCP 


IMTHPOBAHHAA JIATEPATYPA 


1M. A. Tasppuaos, Teopusa penetino-KontaxTubix cxem, M.— JI., 1950. 2E 
Gilbert, BSTJ, 30, Ne 3,668 (1951). *C. Clos, BSTJ, 32, Ne 2, 406 (1953). 4 
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Hornagn Akanzemun HayrK CCCP 
1957. Tom 112, Ni 6 


XHMHA 


JI. H. AKHMOBA 4 


O JEMCTBHU PHPA3HHA HA N-ALLWJIbHbIE 
MW N-AMHHOALMWJIBHBIE MPOH3BOAHBIE JHKETONMMEPASHHOB 


(ITpedcmaeaeno axademuxom B. A. Kasancxum 17 1X 1956) 


Panee Hamu (‘) Opluio H3y4eHO JelicTBHe ruppa3suna Ha N,N’-qu-(branuarau- 
H)-UKeTONHNepasHH HU MOKa3ana pasHOCTOpOHHOCcTS sToro Jelicraua. Ona cBo- 
flacb |) K MpHcoequHeHHIO ruyApasuHa No —CO-rpynnam cbrasMbHol 3anHTHI 
MW BeJeHHH peaKUHH B Sc*upe UN clupTe Ha xoOAy, 2) K oTMeNeHHIO pra- 
JIbHOH rpylMbl Ip HarpeBaHuu B ciupTe H 3) K pacienweHuIo AuKeTONMTe- 
3MHOBOrO KOJIbILa C OOpasoBaHHeM (pTaJHJITpHnenTHArHApasuya, Oe3 paspbiBa 
HJIbHOH CBA3H. 

B wactosilel padote Oblo0 HalieHo elle OHO cneluduyeckoe CBOLICTBO TH]- 
3HHa, ABJIAIOWLeErOCA CBOerO POJa aKWeENTOPOM allusibHO u N-amunoauvubHon 
yun AukeTonHNepasnuos. [Ipu BsanMojeHcCTBHH PHpasuHa Kak C allWJIMpoBaH- 
IMM, TaK H aMHHOALMJIMpOBaHHbIMH JMKeTONMMepasHhaMu MpOMCXOAMT KOJIM- 
CTBCHHOe NepealluJINpoBaHue HW NepeaMHHoallHJIMpoBaHHe, COMpoOBoOxaronleeca 
reHepallueH cBOOOAHOrO JuKeTOMMMepasHHa. ITA peakUMA MpoTeKaeT Ha 
OAy MOUTH MrHoOBeHHO (1) np AoOaBMeHuM THApasvHa K COOTBETCTBYIOLLHM 
OUS3BOJHbIM JUKeTONMMepasHua B cnupTe, sbupe uu xOpodopme. Takum 06- 
30M, TH[pa3sHH MOXKET CYKUTb CBOeOCOPa3HbIM peareHTOM Ha NpucyTCTBUue 
MpOH3BOAHbIX AuKeTONMNepasHHa N-auuabHoH u N-aMMHoallusIbHOH opm 
aseli. 


. 
N — COCHNHR 
RHC/ NCO 
| | PN Lenn sefee 
ocl }CHR 
N — COCHNHR 
| 
R 
NH R 
ory sag? (5 tee) | 
| | 4. 2R’NHCHCO — NH — NH,. (1) 
) OCU CH 
NH 


Bnepspie npHMeHenve ruf{pasvna Kak CTpyKTYpHOro peareHTa Mbl HaXOMM 
paoorax IIlronma c corTpyAHuKaMH MO YCTaHOBeHMIO CTPOeHHA aKaNOUAOB 
opbiHbu (2). J[elicrsue rufpasuHa Ha MONeKYJy STHX COeCAMHCHHM MpHBedo 
ejleqopateleli K yCTaHOBJeHHIO Kak JMKeTONMNepasMHOBOrO CTPOeHHA HX, 
Ku Hamuuna N-amMunoatuibHol dbopmp caa3v. B 1956 r. BpoxmanH c co- 
yaunkamn (°), Nofpeprasl aKTHHOMMUMH THpasHHHOMy PaclllelJIeHHIO, H30- 
popanu v,L-N-MerwBanHicapKOsHHaHrupuA UM NpOJMABATMHAnTMApHA. 
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DKcNepuyMeHTaANbHAA AACTH 


1. TelictBue ruqzpazsuHa Ha NpOUNsBOAHHeE HPeuHH, 
anmaHuHaHruaApuga: a) ReXcTBue Ha N,N-ZuawerTH, 
peHunananuwanrugpu. 0,5 r quauetus-~penutananunanruypy) 
pacrsopuiu B 10 mu xmopodbopma. K mpospayHomy pacTBopy npHOaBusn 0,2) 
ruapasuurugpata. IIpu cToAHMM BbINas OcasOK, KOTOPbI OTPUJIbTPOBaNH 
npompiiu cnuptom. Ilo tT. na. 301° u anamMsy BbIJeuJeHHOe COCAMHEHHE ABJIACT 
ceHuiasiaHHHaHrHApHyoM. 


Haiizeno %: C 73,35; 73,20; H 6,26; 6,38; N 9,74; 9,72 (toma) 
CygHigN2O,. Betuncueno %: C 73,43; Fos N 9,03 


V3 xnopotbopmennoro (pusptTpata BbiyeneH aueTu-rugpasuy (*). T. mu. bf 
6) Meictspue naN,N-zu-(QtTatuarauuus-hPewoutagd 
HuHaHrUApHUA. K OI r qu-(branvaranunn)-penutanaHnnaHrHypay 
pacrBopenncro B 10 Ma xmopodopma, npuOaBuau 0,1 ma rufpasuHa. Uepes 4} 
BbINABILUMH OCANOK OTPHJILTPOBAVIH, TIPOMbIIH aOc. SPUPOM H BbICYUIAJIH B Bakyy} 
akcnkatope. Bec 0,014r. T. na. 301°. To ant. qanupm (*) 301°. Ocagzox pe 
cTaBdeT cbeHHasaHHHaHrHypHy. 
OralvIPIMUAJTHApasuf, BbIAeeHHbI pH KOHUeEHTpaluH xsopodopmes 
HOro (puIbTpata, ruAponusoBasu 10% HCl B Teyenne 26 yac. Ha OymaxkHoH Xp 
MaTorpamMe (pacTBOpHTesb: OyTaHO, BOJa, yKCycHad KuCNOTa) OOHapym 
TOJIbKO PIMKOKOWI. Takum OO6pa30M peak KOJIMYeCTBEHHO NpoTeKaeT 0 () 


Hatigeno %: N 23,98 (Joma) 
Cy)H,O3sN3. Bpruucneno %: N 24,13 


ij 


B) ReuctTBue HA N,N-Zu-(PTanutanauun)penunanauH 
aHrugapuy. K pactzopy 0,1 r qu-(pranuaananna) -pennianannhanrV Apa 
B 10 ma xnopodopma npvOasnan 0,1 Ma rugpa3snHa. BpimaBuinh ocaoK nf 
MbIIM aOc. SPHPOM JIA yaneHuA TuApasuHa. Ocagoxk Bpicyumusu. Bec 0,013} 
T. na. 301°. BarqesenHoe BemlecTBo — dennanaHnHanrugpuy. B coemMHeHl 
NOJYYeHHOM H3 XJOpoPopMeHHOrO *usbTpata, Ha OyMaxKHOH XxpomaTorpamh 
nocule PHApomu3a OOHapyxKeHa OHA AMMHOKNCOTA— asaHHH. TakuM 06pa3ok 


BeWleCcTBO TIpeCTaBMAeT (pTaMNanlannsruspa3sny. 


Hatizeno %: N 17,94 (toma) 
Cy,Hy,03N3. Batyncueno %: N 18,02 


peaklua potreKaet mo (1). | 

r) Tefctspue na N,N-ypu-(btTatunaBpanun)-penunad 
HMHAHTUApPHA. K 0,5 r qu-(rannaBanun)-~penunananunanrnyapuga np 
Capi 5 Ms aoc. cnupta vw 0,12 r rugqpasunrugpata. Uepes 5 mun. npospay 
BHayasle pacTBOp MyTHeeT. Bpinafenve OcayKa 3aKaHuHBaeTca uepes 15 Mul 
Tlocne ywaca cTOAHHA Tp KOMHATHOH Temnepatype ocajoK OTPHJIbTPOBasiy 
TIPOMbIJIM CNMpToM. T. Tl. BeuecTBa paBHa 301°. Buixog 0,9 r, T. e. Teop 
THYCCKHH, CUHTaA Ha *enHaaHvHaHruypuy. ) 

M3 cnuptTosoro cbuibrpata Mpv ero KOHIeHTpalluH BbIeIMIN (pranviBalh 
ruyapasuy. 


Haligzeno %: N 15,89 (J[ioma) 
CysH,;03Ns3. Bprauceno %: N 16,07 


| 


XpomatorpamMa Ha Oymare Mlocyle rHApouu3a STOO CoeAMHEHUA yKasasa Ha OH 
CyTCTBHe B HEM OHOH AMYHOKHCIOTLI — BamnHa. 

aA) HeuiictBue na N,N-azn-(PTanuvanetuuspeuunaay 
HH HAaHTUApPHA. KO0,5r N,N’-qu-(prannanetinna) ~peHHJlaylaHHHaHrH pH, 
pactBopernoro B 10 mu a6c. xnopocbopma, npHOaBuau 0,12 r rufpasvuruypay 
epes 5 MMH. BHaYayle COBepleHHO NpospayHbili pacTBop ObICTpO 3aKpucTash 
sopasica. Ilo ucreyenuu 10 mun. ocagok orbusabTpopaan, TIPOMbIH CHP’ 
ANA yhalenndA rhfpasuurugpara. T.na.300—301°. Brrxoq— konnyuectBeHH 
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4WTad Ha PeHHNanaHHHaHrHspuy. Xpomatorpapuyeckuit anamms Ha 6ymare 


‘ACAOTHOTO THAPOMW3aTa BeMeCTBA, BbIeeCHHOFO U3 CNUpToOBoro (buLTpara,. 
OHAPYAU TOKO JelinuH. 


Haligeno %: N 415,34 (Jioma 
Cy4Hy;O3N3. Barncneno 4: N 15,26 \y 


| 2.fveicrpue rugpasunHa Ha ApousBomaHHe rau- 
FUHAHTUApPHAa: a) RehcTtTBue na N.N-RuauetTuaran wun 
Beruapum B cpegxe abc. STHAOBOTO cnuUptTa. Kt0r 
(ualleTHIuKeToNHMepasuna (°) B 15 Ma cnupta (pacTBopeHue pH HarpeBanun) 
IpHOaBunn 0,39 r rufpasuHa. Peakuua compoBoxaerca CHIbHbIM pasorpe- 
SAHHEM WH KOJIMGCTBCHHDIM BbIeeHHeM AuKeTONMMepasnna (0,5 r). T. na. 316°. 
13 cnupToworo *usbTpata pH KOHWeHTpallHN BbIeMMAM alleTHITUApasuy. 
[. na. 66—67°. To mur. qaHHpm 67°(*). 

O)NeutctTaue na N,N-AYaneTHATAUNMHAHTUAPHYT B. 
pee adc. amupa. K 1,0 r quaueruiguxeronunepasnua B 30 Ma aoc. 
(pupa NpHOaBun Np CHJIbHOM OXaxKAeCHHH H BCTPAXMBaHHY 0,39 r ru~pasuna. 
Ip croiHuu B TeyeHHe 30 MHH. BbIMan ocaqoK, KOTOpbIi oTpuLTpoBamM Hu 
IPOMBIH sdpupom. T. mu. 316°. 


Hatiqeno %: N 24,37 (Kpenbyanp) 
CyHgO2Nzg. Burruncneno %: N 24,56% 


3bIXON —O,5 1, T. €. TeopeTHuecKHH, cuvTad Ha WuKeTONMMepasuH. V3 3(pup Horo: 
DHJIbTpaTa BbIJeIMIH alleTHIrHApasuy. T. ma. 67°. Ilo mut. gannpm 67° (4). 

B) Jetictsue ua N-aneTua-rauvuunanrugpug Bcuuprte. 
),o Fr MOHOalleTHIAUKeToNMNepssuHa (") pacrsopumu B 20 Ma cnupTra mpu 
JarpeBaHHH. K oxJlaxKeHHOMY pacTBopy MpHOaBusn 0,2 r rugpasuHa. Ha6st0- 
jaJIOCb MrHOBEHHOE BbillaleHHe OCaj|Ka, KOTOPbIH OTMHJIBTPOBasIN, NPOMbIIH CHHp- 
OM. Ilo T. mu. 316° w cBolicTBaM ABJIAeTCA AuKeTONMNepasuHoM. M3 dusbtpata 
sbIIeIeEH alleTHIrHyApasuy (4). 

r) TeuctBueua N,N-7u-@Tanauanetuuna)-rqaHuua ki 
“HApuy. 0, dr N,N’-qu-(prannanehuns)-rinunnanrugpnyga, 1,6 ma 1 M cnup- 
OBOrO pacTBOpa rHApa3sHHrufApata HarpesiH BO6 Mu aoc. cnupta B TeyeHHe aca. 
-aCTBOP OXJIaWJIH pH KOMHaTHOH TemMepatype, OcaoK OTPUALTPOBaJIN, Mpo- 
AbIIH CIIMPTOM HW MepekpuctTanu30Banu u3 50%-ro ropauero cnupta. Ilo xpo- 
faTOrpaduyueckoMy aHaJH3y Ha Oymare Tlocule rHApomH3a BellecTBO HAeHTUH- 
[MpOoBaHoO Kak (pTamMweHWHIruApasny. 


Hatigeno %: N 415,19 (toma) 
Cy4H;,;O3Ng. ‘BrruncneHo %: N 15,26 


JacTb OCayKa, He pacTBOpHBWaica Mp oOpadoTKe cnupTom, Mo T. na. 316° 
| CBOHCTBAM ABJIAeCTCA JHKeTONHMepasHHOM. 

m Jleictpue Ha N,N-yu-(PTanunananud)-rauuuna t- 
Uapuy. Peakuua crug~pa3sHHoM mpoBosusacb NO oMMcaHHOMy Asa N,N’ - 
(u-(bramMmnenunn)-riMuynHanrnypHya. Bown Bbifesenbl uKeTOMMNepasHnH, 
| 43 dbubTpata PramunananusrnA~pasuy”. Ilocmequee coequHeHve XapaktTepH- 
OBaJlOCb XpoMaTorpaMMOH Ha OyMare rHApouMsaTa UW UCHTHYHOCTHIO C *rans- 
JIAHWTHApasufoM, BbIJeJIeHHbIM u3 peakuHH | B. II]poOa cmelwanHoro nlaB- 
[CHUA STUX THAPaSHAOB Aelpeccuu He fJavia. 


MocxkosckHit TrocyapcTBeHHbIi yHHBepCHuTer Tocrynuso 
um. M. B. Jlomonocopa 10 IX 1956 


HWUMTHMPOBAHHASA JIMNTEPATYPA 


Sei ieee K-e o Bva,) Hi elee pa wip mmow, DKOX, 23,335 (1953). 2? A. S Lott; 
h. Petrzilka, B. Becker, Helv. Chim. Acta, 83, 57 (1960). * H. Brockmann, 
™Bohnsack,Cc. H. Stiling, Angew. Chem., 68, M2, 66 (1956), *R. Stollé, 
. prakt. Chem., (2), 69, 145 (1904). 5 E. Fischer, Ber., 10, 1967 (1888); 34, 435 (1901). 
" PON Sra ane mom t) H.0 Friedman, Rec. trav. 'chim:, 27,” 192. ‘(1908). 
P. lr. Herposa, J.H. Akumosa, H. HW. Taspusaos, OX, 24, 2280 (1954). 
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JIonaagm .Anagemun wayr CCCP i 
1957. Tom 112, Ne 6 | 


XHMHG | 


Unen-Koppecnongzent AH CCCP K. A. AH/APHAHOB, A. A. )KAHOB, 
H. A. KYPAWEBA u B. Tr. HY JIOBA 


CHHTE3 MOJIMOPrAHOCHJIOKCAHOAJIFOMOKCAHOB HW | 
NOJIMOPrAHOCHJIOKCAHOTHTAHOKCAHOB 


PasBuTHe “eu OOpaMseHHA OpraHHyeCKHMH pylNaMH MHHepaJbHbIxX Welle i 
MOJI€KYJI, HOCTPOCHHBIX M3 ATOMOB KPCMHHS, KHCOPOa HM MeTAIJOB, MPUBEAO) 
K CHHTe3Y OOubWIOl PpyiMbl HOBbIX NoOHMepoB. Hapsy c WIMpOKO OMMCaHHbIM tt 
KpeMHMMOpranwyeCKHMU TOJMMepaMH B JIMTepaType H3BeCTHbI CMOCOObI MOuy- 
YeHHA MOMMOpranoasioMocHsOKcaHos (!), momMOpraHobopocHmoKcaHoB (?), 1104 


JIMOpraHOTHTaHOCHOKCaHoB (3), MOMMOpraHooMOBOCHOKCaHoOB (?) HeKOTOPBIit 
| 


+ 
CHJIOKCAHOBbIX payuKas0B R,SiO— mpHBeslo K CHHTe3y MOJIMMepoB, WeMH MOJIe 
KYJI KOTOPbIX COCTOAT H3 aJIOMHHHA KHCMIOpOfa (aHaJIOrHyHO WenmaM npoctpary 
CTBeHHOrO NOMMepa — KOpyHfa), HM MOMHMepOB C HeNAMH MOJIeKYJI HS ATOMOBI 
THTaHa MH KMCTOpORa (AaHaNOrH4HO WelAM MOJIeKyJI HEOPraHHyecKUX MOMMTHTA 
HaTOB). 
B wacToAeM COooOIleHHH ONMCHIBAIOTCA OOMIMe MpOWecchl CHHTeSa NOJIMMEPOR 
(C We€NAMH MOJIeKyJI CuleqyIouleH CTPyKTypHI: 


pyrux llomumepos. Bopmevenve B KayecTBe OOpaMJAIOWNMX py TphaJKMI 


OSi(CHs)3OSi(CHs)s 
| | 
HAleO sans gc RO ee 
| | | | 
OSi(C2H;)3OSi(C.Hs)3 OSi(CHg)30Si(CHs)s 


Tlonumepsl c noqo6Hol CTpyKTYpoH MoueKys WO HacTosMero BpeMeHH OK 
CaHbl He ObWIM, XOTA U3bICKAaHHe MyTel CHHTe3a TaKUX NOJMMepoB Mu H3y4eHHel 
MX CBOHCTB IIpeAcTaBAeT OMpeeeHHbIi HHTepec. 

B kayecTBe HCXOJHbIX BeIECTB JIA NOJYYeHHA YKa3aHHbIX MOJMMePOB MBI 
MCMOIb3O0BaIH HOHASTHMAJOMOKCHTpHCHIOKCaH (KPMcTaIMYeCKMH MpOkyKI 
c T. mm. 159°) w WoxekaMeTusITHTaHOKCHTeTpacHNOKCaH (KUKOCTb C T. KH 
110°/ 10 mm). Stu MonoMep»t Obl CHHTeSHpOBaHbl HAMH MO CuIeLyIOULHM CXema 
peakunit: 

6(C2H4)sSiOH + 2A1 + 2[(CoH5)gSiO},A1 + 3H, 


B ocHopy peakuuH O6pa3s0BaHHA NMOMMepoB Obla MONOKeHa CHOCOOHOCTHH 
Si — O — Al- u Si — O — Ti-cpsxzeli mp HeKoroppix ycnoBHAx nloBepraTheay 
THAPONMTHYECKOMY PacClleneHHIO MH CKJIOHHOCTh THAPOKCHCcOepxamMHx coer} 
JMHEHHH K OOpasOBaHHIO METAJJIOKUCOPOAHbIX CBABZeH Cc BbIJeJICHHeM BOJbI. 
IIpu HarpeBaHHM HOHASTHaJIOMOOKCHTpHCHIOKCana pH 165—170° c npo,yBe 
KOH BiaxKHbIM BO38YXOM HCXOMHbIi KPHCTAIIMYeCKHH MpokyKT mocTeneHHe! 
UpeBpalllaica B NOJIMMeP, BsSI3KOCTb KOTOPOrO BospacTajia c yBeMyeHHeM Bpey 
MeHM HarpeBanua. B KavecTBe NOOOUNbIX MPOAYKTOB Tip peakiuu Opin BbIey 
Jl€Hbl PEKCASTHIAUCHIOKCAH H TPHSTHICHIAaHON. Anasu3 TOyYeHHOrO NomuMepa 
MOKasay, ITO OH CofepKUT 13,15% Al u 18,56% Si, B To Bpema Kak HOHAaSTH IA 
AJIOMOKCHTPUCHOKCaH CofepxUT 6,41% Al 4 20,00% Si, a nommmep, umeromniil 
1050 


MeHTapHoOe 3BeHO dopmyb — [OAILOSi(C,H;)3]] — cogepxur 16,10% Si 
5,48% Al. 

TIpouece o6pa3oBanua NoMMepa MOKeT OBITS BbIPAxKeH CeRyIoulelt Cxemol 
KIMH: 


Al[OSi(CHs)s]3 + HzO — [(C2H;)3$i0],A10H ++ (C)H;)sSiOH 
2[(C2Hs)3SiO]2 A10H — (CsH,)sSi0Al —— O —— AIOSi(C,H;)3 + H,O 


| 
OSi(C2Hs)3 OSi(C2Hs)g3 1s Oa Wd 


Pay C yKa3aHHOH CXeMOl peak B Mpowecce KonJeHcalun pH BEICOKOLi 
epaType MOXET HMCTb MECTO TaKKe OKHCJICHHE STHIbHOM Ppynlbl, CBA3aH- 
i C aTOMOM Si; 9TO NpPHBOAUT K MOBbILeHHOMY Coep»xaHuto Si B O/1MMepe. 
KIA OOpasoBaHuA NMOMHMepOB NO yKa3aHHoOll cxeme Opila MOATBepxKeHa 
[HbIMH 0 THApOMH3y HOHASTHJaJIIOMOKCHTpHCHJIOKCaHa B pa3OaBJICHHbIX 
-TBOpaX HeJOCTATOUHbIM KOJIM4eCTBOM BOybI. IIpH ruyqpomuse HOHNASTHJIAJIIO- 
<CHTPHCHMOKCaHa Mp 20° Oblio ycTaHOBJIeHO, YTO BASKOCTb PacTBOPOB He- 
SPbIBHO YBeJIMYHBAeTCAH BO BPeMeHH H C YBeJIHYeCHHEM KOJIMYUeCTBA B3ATOM 
eakUHIO BOAbI. B HavasbHOH cTaquH peakUHA HeT B HallpaBenuH OOpaso- 
[MA JIMHEHHbIX HJM WAKJIMYeCKHX MOJIMMepHbIX MOJIeKysI 6e3 3aMeTHOFO HX pas- 
BJIGCHHA. ITO NOATBeEpxXAaeTCA PaCTBOPHMOCTHIO MOJyyaeMbIX TMOJIMMepOB 
)PraHHYeCKUX PacTBOPHTeIAX. TOMbKO IPH AOCTHXKeHHH OMpesemeHHOl cre- 
IM MOJIMMepu3alluu peaKUHA PasBHBaeTCA B HallpaBJeHHH OOpas0BaHUA pa3- 
BJICHHBIX, CIUHTbIX HM MPOCTPaHCTBeHHbIX CTPyKTYp, HOJHMep CTaHOBUTCH 
JACTBOPHMbIM H pacTBOp 2xXeaTHHUpyer. HuxKe pHBexeHbl aHHble, Mosy- 
[HbIe TPH THAPOH3e HOHAITHMAMOMOKCHTPHCHOKCaHa BOO B pa36aB- 
[HbIX PaCTBOpaXx: 


Uncno Mone BOZbI Ha 1 MONb Bpema fo 2xXenaTHHusaluH 
HOHA9THJIaJIKOMOKCHTPpHCHIOKcCaHa pacTBOpa B MHH. 
2,02 412960 
2,80 320 
SB) Pal 100 
3,73 6 


U3 sTux JaHHbIX BUHO, UTO C YBeJIMYCHHEM KOJIMYeCCTBA B3ATOH B PeaKILHI0 
[bl BpeMA Havalla CTPpyKTypHpoBanuA OOpas0BaBUerocA MOMMMepa pe3sko 
(paulaeTcA, TaK KaK BEPOATHOCTb Pa3BeTBJICHHA MOJICKYJIbI MOIMMepa, Kak 
) BUJHO H3 IPHBOAMMOM CXeMbI peaKWMH, HaXOAMTCA B 3aBHCHMOCTH OT KOJI- 
TBA B3ATOH B PpeaKIUMIO BOI. ; ; 
JlowekametusTwTaHoKcuTeTpacHioKcaH, HarpeBaembili upu 50 B TeveHHe 
ac. c 0,5 Mou. BOJbI, B aleToHe He OOpa3yer Aumepa. IIpu meperouké mpofyKrTa 
\KILMH MOUTH KOJIMYECTBEHHO MOXKHO BbIJeJIMTb MOHOMeP. BBeyeHve KHCJIbIX 
-aJIM3ATOPOB IPH cosep»xKaHHH BoA Oomee | Moma Ha | MOwb OMeKamMeTHI- 
‘AHOKCHTeTpacHIOKCaHa MpHBOAUT K OOpas0BaHHIO NowMepa. 
B kavyecrse M0O0uHBIX MPOAYKTOB peakUMU Obl BHIACeHbI TeKkCaMeTH]M- 
1OKcaH MW TpuMeTHICHIaHON. B HavambHOH cTaqMu rufpounsa oOpasyiorcsi 
MMepbI, PaCTBOPHMbIe B OPraHH¥eCKUX pacTBOPHTe AX, HONPH MaJIbHeHINeM 
peBaHHH C U3ObITKOM BOJbI MOXKHO MOJIYYNTb HePpaCTBOPHMbIM MOJMMEp. 
a30BaHle TIpH peakKUMH NOJMMepHbIX MPOAyYKTOB, PeKCaMeTHJIMCHIOKCaHa 
PHMeTHJICHMAHONa MOKasbIBaeT, ITO OACKAMCTHATHTAHOKCHTETPACHNOKCaH 
pomusyeTca HM MpeBpawaeTcA B MOMMMep NO CieMyrolleH CxeMe: 


[(CH,)sSiOlgTi + H,O — [(CHs)sSiO],TiOH + (CHs)sSiOH 
21(CHg)sSiO]gTIOH > H,O +{(CHs)sSiO],Ti —- O —— Ti[OSi(CHs)s]o 


| 
OSi(CHs), ), OSi(CHs)s  # T.A. 
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TlonyyeHuple: OuIMMepbI .pacTBOpHMbI B OeHsOuIe, TOMyOMe, XMOPOeH3ON 
CMeCHX yKa3aHHbIX pacTBopuTeseH co cuupTamiu. IIpu HaHeceHuH pacTBopa 
JIMMepa Ha NOBEPpXHOCTb MeTaJJIOB MOcMe HCMapeHUA PacTBOpUTeen OOpasyic 
TBepybie nuieHku. Mcnomp3ya OnHCaHHbI MeTO OOpaMJieHiA MHHEpaJIbHbIX 
neli MOJIEKYJI TPHAAKUJICHJIOKCAHOBbIMU pylMaMi, Mbl B HaCTOALLee BpeMaA paz 
6aTbIBAeM METOMbI CHHTe3a MOJIMMepoB, COfepKalluX B OCHOBHOM Menu ar 
KucOpoya HW Apyrux suiementos III u IV rpynn nepuHosuyeckol CHCTeMp 


Tlocrynuao 
9 Il 195m 


LUTHUPOBAHHASA JIATEPATYPA 


1K. A. Angzpuanos, A. A. Kyaauos, T.H. Panuna, Cooom. Bcecorwsu. 3 
o6ur. um. Jl. VW. Mengesneesa, Ne 3, 2 (1955), 2 K. A. AHA puanos, T. H. Tanw 
E. H. Xpyctaaes a, U3s. AH CCCP, OXH, 1956, Ne 1, 74. * K. A. A noe 
Hos, A. A. Kaaunos, JI. Mc. Boaxkosa, Tes. yok. 9 Konpep. no oOmMM 
npocaM XHMHM MU (@H3HKM BbICOKOMOJeKYAPHbIX coequHeHuh, M3y. AH CCCP, 1956, crp. 
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Joraaye Akaygemun nayr CCCP 
1957. Tom 112, Ni 6 


XHMH fl 


M. M. BOTBHHHK u C. M. ABAEBA 
W3Y4EHHE CBOMCTB O-NENTHAOB 8-OK CHAMHHOKHCUIOT 


O ®EPMEHTATHBHOM CHHTE3E NEMTHAOB H3 O-MENTHAOB 
8-OK CHAMHHOK HCJIOT 


(I7pedcmasaeno axudemuxom A. H. Hecmennoeoim 13 1X 1956) 


O-nenTuyb (spupbl) B-okcHaMMHOKMCAOT XapakTepH3yIOTCA TeM, UTO HX 
APTOBbIM OCTATOK COJep2xKUT AMHHHY!IO Tpynily WM OHH CNOCOOHBI K BHYTPH- 
NeKyIAPHOMY AMMHOWM3y, KOTOpbIii TpoTeKkaeT CNOHTaHHO (!): 
ee re ke S008 om R’ — CH — CH — COOH 
es | | 

NH, R’ NH, OH NH—CO—CH(R)NHe 
Hamu ObiJilo MoKa3aHO, YTO TakKad TeperpynmHpoBKa MOxXKeT MporeKaTb U 
wAMOTeKYAPHO. I[IpH BsanumojelicrsuH O-nentTugop N-6ex30nvicepuHa Cc 
MHaKOM H 9STHJIOBbIM SPHPOM TVIMKOKOJA OOpasyIOTCA aMUAbI HW MeNTH AHI 
OTBETCTBYIOULUX OCH3OHJIDHbIX IIPOH3BOAHbIX AMHHOKUCJIOT: 


lamar base, 1a Gee sae cP OH ++ NH, — CH, — COOC3H; = 
| | 
NHCOC,H; R’ = NHCOC,H; 


== ae — CO — NHCH,CO2C2Hs. 
R 


KHM OOpa3so0M, B 9TOH peaKkUHH O-NenTHAbI ABJIAIOTCA M€PCHOCUNKaMH AMHHO- 
CJIOTHbIX OCTATKOB HW yUacTBYIOT B CHHTe3e HOBbIX NenTHAOB. MoxKHO nowsarath, 
TA JIA STOLO elle HET PeaJIbHbIX JOKa3aTeJIbCTB, UTO NOAOOHAA peakKWHA MOXKeT 
oTeKaTb H B IIpupoje. 

B Hactosmlei paOoTe ycTaHOBJeHO, TO 9Ta peakIHA NpoTeKaeT OcOOeHHO 
TKO MO, JeHcTBHeM XMMOTPHICHHa. 

Onpitpl cTaBysiucb c N-6eH30u1-O-(6eH30HJI-D , L-benuaaHH) -D, L-CepHHOM 
, N-Gexsoun-O-runnypuacepnuom (II) u N-6en30ns-O-(6eH30nI-D ,L-enhis- 
aHusl)-D,L-TpeoHuHom (III). AkuenTopoM aMHHOKHCJIOTHI CAy2XKHJ] STHJIOBbIH 
p ranuuna. B npucyTcTBHH XHMOTpHIICHHA OMIT C MPOH3BOJHbIMH PeHHJIasa- 
Ha IipoTeKaJI oveHb OpicTpo u yepes 10O—15 Muu. BbINayal Ocaqok STHIOBOTO 
upa Oensons-L-penunanaHHirauonna. Onbit ¢ MpovsBo,HbIM runnypoBort 
corp (7) mpoTeKasl MeJJIeHHO, H STHIOBbIN sup OeHsoMIrAMMMITIMWAHa 
JIeNAJICA TOMbKO Mocse CrylleHuA pacTBOpa C BbIXOAOM 15%. B KOHTPOJIbHbIX 
biTax 6e3 oOaBseHHA CbepMeHTa ocse AWIHTebHOrO CTOAHMA Bbillafaya 
—bKO B HeOOMbIIOM KOHUeCTBe cob N-G6eH3onm-O-nentTuya WU 9STHIOBOTO 
upa ravuuuna. IIpH qoOaBieHHu K KOHTPOJbHOMY ONbITy XMMOTPHIICHHa pe- 
MHA TWpotekaslia HOPMaJIbHO. 

C wejbio NpoBepKU TOTO, YTO B3aMMOJelcTBHe O-nenTHAa C SPHpoOM TIMIWHHA 
OUCXOJUT NOX Aelicravem cbepMeHTa, Obl NOCTaBeH OMIT B IpHCyTCTBHH 
rHOuTOpa XMMOTpHNcHHa — Auusonponuadtophocpata. B stom curyyae pe- 
ua ve wna. Tlocne npuOapeHua cBexeli MOpUMH XHMOTPHNCHHa HaOvuo0fa- 
Cb ObICTpoe BbiJeeHHe 9THOBOrO supa Oens0vspenuanannrinuuna 
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AHaJOPHUHbI OMbIT C KPHCTAaJJIMYeCKHM TPHIMCHHOM IIPHBeJ K TEM 2KEe Pes 
TaTaM. 
O6cyxan BONpoc O NyTAX cHHTesa enTHAoB Bpenuep (*) BbICKasal np 
MOMOHKeHHE, YTO. MPOMeKYTOUHBIMH COCAHHEHHAMM TIpH 9TOM TIpouecce Mol 
CILYKUTb SPUpbI aMMHOKHCIOT. OH NOKasa, ITO SPHPbI METHOHHHA HW TPCOHy 
Ipeppalarorca Mpu JelicTBuH XHMOTPHNCHHAa B S*PUPb! COOTBETCTBYIOUIAX Te 
yop. AvanoruaHoe HaGmrojeHHe Opniwio cyenaHo Tay6epom (*) Ha STHIOBOM 3K 
cbennananuna, aB 1954 r. V1. JI. Karanopa-u B. H. Opexosuy (*) mpopesn ( 
cTeMaTuuecKoe HCcIeqOBaHve STON peakunH. Mx onmbiTaMH Obl OKa3aH 9H3HI 
THUECKHH CHHTe3 NeNTHAOB U3 S:PUpOB AMHHOKHCOT. OMHaKO ONMCAaHHbIe HCCi 
JOBaHMA ObIIH MpOBeeHbI C SUpaM AMHHOKHCJOT, OOpasoBaHHve KOTOPHIX B If 
pole Majo BepoatHo. Hanpotup, uccmefoBaHHble B HacTOAel paoote acu} 
O-nentTuybl 8-OKCHaMMHOKUCHOT MOPYT CJIY2KHTb aHamOraMM CoeAMHeHUH, OOF 
3YIOWUXCA B pomecce pacnaya H pecHHTe3sa OeJIKOB. 


QIKcNepHYMeEHTANbHAA OrdsG: Tab 


1.Peaxuuan NOex30un27-O0-O6eCH30N TI-DI-fPeHilanlauud 
DIcepHHa c 3THNOBHM IMUPOM TAUNUHNHA. 

a)B upucyTcTBHYH xuMOoTpUunNncHHa*. 500 mr N-Oexs0r 
O-GeH30ndeHHsalaHHsIcepHHa pacTBOpAJM B rOpsAyeM CnupTe, HeEMTpaMsoBay 
BbIUHCJICHHbIM KOJIMYeCTBOM | HX efKOrO HaTpa HM CMeLIMBAJIM B IIPMCyTCTBHH 2] 
cboccbatuoro 6ydepa (pH 7,9) c pactBopom 700 mr xnoprugpata STHOBOrO Sq 
rIMUMHa B SKBUBaJIeHTHOM KOsMUecTBe 1 nH memnouH. K peakUHOHHOH CMe 
(pH 8,1) npu6apnsanu 3—5 mr xumotpuncnuHa. Uepes 3—5 MuH. HayHHaeT BBIll 
WaTb OcaylOK, NpecTaBIABIUMH COOOK AWHHHbIe ursbl. Uepes 8—10 Muu. ero d 
(PUIBTPOBasIM MH NepeKpHCTaNM380BaIH U3 BOAHOrO clupTa. Belxoq STHNOBO 
aspupa Oen30nJ-L-~peHuanaHuiriuunnHa 80 mr, 24% u3 pacueTa Ha palleM 
wu 50% H3 pacueTa Ha L-aHTuMO_, deHumananuHa. T. ma. 148— 14g 
[o]1§ =—53,7-+2,2°. 


Hatizeno %: C 67,76; H 6,42; N 7,92 
CopHo204Ne. BarrunceHo %: C 67,79; H 6,21; N 7,92 


Tlocue QuTebHOrO CTOAHHA MaTOUHOrO pacTBOpa HIM WOOaBeHHA CBexK 
NOpUuv PepMeHTa JaJIbHeEHWero BHIJeCHHA STHOBOTO acupa SeHsonuNpPenuaM 
HMJIPIMUMHa He HaGwrojjaerca. 

6) Kon TpoOabHHH ONHT 603 Pepmeura. 400 mr N-Genson 
O-Oens0nJI-D ,L-~peniylalaHHsicepHHa pacTBOpaJIH B Yropa4em clupte, He 
TPaJIM30BaIM BbIYMCJICHHBIM KOJIMYeECTBOM | WH LeOUM HW CMeLIMBaJIH B IpHcy 
cTBHH 2 Mi cbocdaTHoro Oydepa (pH 7,9) c pacrBsopom 560 mr xsopruypata 9 
JOBOoro acupa PIWWHHa B SKBABAaJIEHTHOM KOJIMUeCTBe Iemo0"uH. CnerkKa MYTHé 
PpeaKUHOHHad CMeCb He H3MeHAAaCb B TEVEHHe HECKOJIBKHX YacoB. YUepes 18 ual 
Oblua BbiJeeHa Cob N-Gex30n1-O-GensoumpenusanannscepHHa WH STHIIOBO 
apupa rauiuna. T.nu. 147—148°. Jlerko pactBopuma B Boje. Hunrnapunne 
peakUMA NOJIOKUTeIbHA. 


Gehl Hatiqeno %: NH» 2,52 (amnuubii asoT no Ban-Cualixy) 
Cgp9H3sOgNg5. (Brruucieno %: NH» 2,48 


IIpu qoOapmenuu K MaTOUHOMY PacTBOPy XMMOTPHIICHHAa BIMALaeT STHOBb 
apup OeHsonJI-L-penusanaHuarduuuna. 

B)BuopucyTCTBUH AUN3SOTpONHAdTOphochara. 300 
N-6ens30ns1-O-(Gens0nsI-DL-peHHalaHH)-CepHHa BBOJMIN B peakuuto c 420 i 
XJIOpruypata STHOBOrO acupa TIMWMHa, KaK OMMCaHO Bbue. K peaKuMoHHe 
CMecH AoOaBAH 3—5 Mr XHMOTPHICHHa, MpesBapuTesbHO (2 yaca) CMelIaHHE 
c 2 ma cboctatHoro Oydepa u Karlie Auusonponusdropdociara. PactBop oer, 
BaJICA MpOspayHbIM B TeyeHve 18 yac. J,oOaBnenne HOBO MOpuuH. cbepMeH! 


* QO xapaxkTepHcTuke XHMOTpHIIcHHa cm. (°). 
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UBeIIO K Me{WIeHHOMy (3 Yaca) BbINaeHMio HEOONbIIMX KONMYeCTB xbupa Aunen- 
ia. Bpixoq stunoporo apupa OeHSOHJI-D,L-pennialannsrauunna 15 mr 
na. 146—147°, 

r)B mpucytTcTBuNw Kpuctanauyeckoro TpuucuHa, 
)O mr N-Gens0n1-O-(GeH30nI-DL~penuuianaHus)-cepHHa BBOAUIH B peakILHI0 
STHJOBbIM SPHPOM PIMWHHA, Kak OMCaHO Bblle. K pacrsopy ZoOaBaau 3 Mr 
uncuHa. Uepes 3—4 yaca Havan NoABAATHCA OCaAOK, KOTOPHIi Obi OT*PHJIb- 
OBaH Yepes 18 yac. OTH MOBI sup OeHs0nJ-L-peHuaNanHIT AMINA WaBMics 
pu 145—146°. Bprxoy 10 mr. 

2,.Peakuux NOens0unr-O-(Cens0u rDLpenuaantauu d)- 
I-TpeOHHHACSITHIOBLM IPUPOM TAHHHHA B UP 
WTCTBHH XUMOTPUHTCHHa. 

Peakumio MposoqusH c 250 mr N-Gexsoun-O-(6en30us-D,L- cbenusmamanua)- 
L-Tpeonnna u 250 Mr xXuloprujpata supa rauluna B YCMOBHAX, ONMCaHHbIX 
bie. “Tepes 10 MHH. ObIJI0 BbIJeeHO 25 Mr sTHNOBOrO Supa Gensons-L-tpenus- 
Manusranuuua. T. nt. 148—148,5°. lpenapar ne yaer ,enpeccny B cmemannolt 
poOe IlaBJIeHHA C BeleCTBOM, BbIJeeHHbIM B ONbITaxX c O-nenTuyoM cepuHa. 

3.Peaxkuua NOeH30HROTUNNYpuaADIicepuua C9TH 

OBLIMIMHYPOM TrAUUUHa. 

7a) B upucytTrcTBuH xuMoTpuncHHa. 350 mr N-Gen30uN-O- 
allypvJicepHHa, pacTBOpeHHbie B cnupTe, OOpadaTbIBanu | ma 1H NaOH, B 
HcyTcTBuu 2 Mu docdaTHoro Oydepa cmelmMBalH c pacrBopom ~ 70,0 mr 
Oprufpata stuioBoro spupa rmuunHa B SMa NaOH uw npuOaBaaau 3—5 mr 
mMoTpuucuna. Uepes 24 uaca peakHOHHy10 CMeCb crymlain JO HeOObLIOTO 
EMA, H BbINABIUHH OCaqOK NepeKPHCTAaH30BbIBaJIM H3 BOAbI. T. Ww. STHIIO- 
ro odupa OeHs0nmrauuusriuunna 114—116°. Ilo mutrepatypHbim aHHbiM 
17° (°). Brrxoy 20 mr. 

6) KoHTpONbHHH ONHT Oe3 hepMmMeuta. 170 mr N-Gexn- 
ou-O-runnypusicepHHa u 350 mr sTHMOBOrO acdupa rauuHHa OOpadaThlBan, 
K yKa3aHoO BbILUe, HO 6e3 ZOOaBseHHaA depMenTa. IJocme crymuleHuA pacTBopa 
lepes 24 uaca) BbifleleHa Cob OeHson-O-runnypHicepHHa HW STHOBOTO 
Mpa rviniuua. 


BpsBpo qb 


Ha mpumepe N-6eH30HJIbHEIX MpOHSBOAHBIX O-GeH30HJ- D, L-peHHsaslaHu- 
L-cepuHa, O-GeH30N-D,L-peHHsalaHu-D,L-TpeonHHa AW O-runlypyi- 
L-cepa MoKa3aHO, uTO O-nenTHybl f-OKCHaMHHOKHCJIOT MOFyT CJLy2KUTb 
PeHOCUNKaMH AMMHOKMCHOTHOrO OCTaTKa Ip epMeHTaTHBHOM CHHTese Tell- 
JOB. 

Bpipaxkaem OnarogapHocTs mpod. C. P. Mapgamesy u M. II. YepHuxkosy 3a 
ejocTaBsleHHe KPHCTasIM4YeCKHX TpHINCHHa MH XMMOTPHIICHHAa 


Mocxkosckult rocyfapcTBeHHbI yHHBepcuTer Tlocrynus0 
um. M. B. Jlomonocopa 7 1X 1956 


IMTMPOBAHHAA JIATEPATYPA 


1M. Bergmann, A. Miekeley, Zs. physiol. Chem., 140, 128 (1924); 
M. Botspunux, C. M. Apaesa, 9. A. Muctpwkos, JAH, 82, 727 (1952); 
OX, 24, 2084 (1954); P. Desnuelle, A. Casal, Biochim. et Biophys. Acta, 2, 64 
48); D. F. Elliott, Biochem. J., 50, 542 (1952). CU IN\, JB) iOS 01 sl Sag lahe I ANU se. 
W. Pfister, Helv. Chim. Acta, 33, 668 (1950); M. Brenner, E. Sailer, 
Rifenacht, Helv. Chim. Acta, 34, 2098 (1951). ? H. Tauber, J. Am. Chem. Soc., 
847 (1952). *U. Jl. Karauosa, B. H. Opexosusy4, JAH, 95, 1259 (1954). 
h. Curtius, J. Prakt. Chem., (2) 70, 78 (1904). ° M. H. Yepuukos, Ykp. OHOxHM. 


, 27, 94 (1956). 
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Jloxsaynn Akagemun nayx CCCP 
1957. Tom 112, Ne 6 


XHMH; 


O. K. AHATbEBA 


0 MOJIMTEPME PACTBOPHMOCTH ae 
(CaCO, + MgSO, = CaSO, + MgCO,)—H 


(ITpedcmaeneno axademuxom T. T. Ypasoeim 19 1X ees 


Cneumbuueckue oco6enHocTH B3aHMHO cucTembl (CaCOs + MgSOs 2 
= CaSOz + MgCO;) — H,O tTpe6oBanu oco6oro mogxoyqa K ee H3Y4eHHKC 
I]pumenenubili MeTo, H8OTepMUYeCKOrO PacTBOpeHHA COsMeBbIX cMeceli (1) Me 
KJOUa1 BOSMOXKHOCTh OOpa3s0BaHHA MeTACTaOHJIbHBIX (has CHCTeMbI (OCHOBHBI 
cole MarHus, TpHrvpata, aparouuta u Jp.), OCORHAIOWIMX HCCeOBAHHE 
IlocteneHHoe, XOTA HW OYeHb JIMTeMbHOe, H3OTEPMHYeECKOe PACTBOPeHHe FOTOBEI 
cMeceH J[OJIOMUTa C COJHMM CHCTeMbI IPH HelpepbIBHOM Pa3MeLIMBaHHH Uk 
€ COOMONeHHeM CTPOrO ONpeeseHHEIX YCIOBHH OMbITa NOSBONMIO ONpexemuy 
OOWlyI0 KapTHHY paBHOBecHii HU yCJIOBUH CTaOHbHOFO CYUECTBOBaHUA AOJIOMHT 
(CaCOs-MgCOs) B cucteme mp Temnepatypax 0, 25, 55, uacruuHo 70° u nag 
UMaIbHOM JaBJIeEHHH yreKHCNoro rasa OKOMO OAHOU aTMocdepbt; JIA U3OTEPMI 
25° Oba JONONHUMTeIbHO H3yyeHa H306apa CO, ~ 0,0012 am. 

Jina rpacwyeckoro W306paxKeHHA pe3yJIbTAaTOB HCCeOBAHHA UCTIOIb3G 
Bana YeTbIpexXrpanhad Tpv3Ma, Ha peOpax KOTOpOM OTKaAbIBaIH 3HayeHM 
TemMlepatypbl, a Ha OCHOBaHHe (KBapaT) HaHOCHJIM COCTaBbI paCTBOPOB, BbIpé 
*%KeCHHbI€ B MWpoleHTax mo Venexe pu coorHomlenuu Ca?* + Mg?* = 100 
2HCO;- + SO? = 100. 

IIpupeyenubie Ha prc. | u30Tepmpr 0, 25, 55 u 70° npeazctTaBsatoT coon 
YeHHA Yepes NpH3sMy, a JHHUM a, 6 — NpoeKWMH NOMHTepMHYeECKHX KPHBBb 
OTBEYAIOWUX COBMECTHOM KPHCTaH3alHN Tpex cpa3. OOe 9TH KpHBbIe, OrpaHh 
YHBaIOWMe OONACTh CYULECTBOBaHHA JOJIOMUTa B HOMHTepMe, TocTeneHHO COJIE 
2KaloTCA TO Mepe MOBbILIeEHHA TeMMepaTypbl. 

Vi3yyenve M30TepMb! 25° NpH HH3KOM TaplvasIbHOM JaBsleHuH CO, (OKOd, 
‘0,0012 atm.) TloKka3a0, UTO pH OOMMeEM Ppe3KOM MaeHHH PpacTBOPHMOCTH BCE 
KapOOHaTOB CHCTeMBI (cM. Ta6u. 1), Nome JOMOMUTAa U3 HUX HavMeubilee (puc. 2,/ 


Ta6Onuna 4) 
PacTBopumocTb cuctembl (CaCO3-+ MgSO42CaSO, + MgCOs3) — H,O npn 25° 


CocTtTaB pacTBOPpOB 


= 
3 S MM sB 1000 r pacrsopa % tio Menexe 
e eo aa i TBepazbie asbl 
Z 8 Ca Mg |(HCO,),| SO, | Ca Mg |(HCO,).| SO, 
1 il | 8,10} 1,18) 9,28) — | 87,28) 12,72/100,0} — OsOMUT (1)-+-Kadl\} 
IT | 
Zens ve 0,39) 0,94] 4,36) — | 28,68] 71,32/100,0} — | a+ KanpuuT | 
3 21,10) 41,07) 9,03) 13,14] 95,17] 4,83] 40,73] 59,27] 4-+-KanbyaT-+-runay 
4 0.0012 Ak), 33 2,58) 0,39) 17,52) 85,60] 14,40) 2,18] 97,82] 4+KanbuutT—+rune 
5 4 2,50 11,26} 13,76} — | 18,17] 81,83)100,0 | — y, + MarHesuT 
6 10,0012) 0,32] 4520) 4,52) 59) 2405107895 100,0 | — 4 ++ Marue3uT 
7 4 21,08} 17,34] 15,95) 22,44) 54,87] 45,13] 41,50] 58,50 a-¢warnesi +r 
8 |0,0012| 15,47) 3,53} 0,47] 18,53] 81,42] 18,58 2,48} 97,52) n-+-marteant--rum 
9 4 20,47) — 7,92) 12,95]100,0 | — | 36,74] 63,26) kanbunt ++ rune | 
MON ORCA sey) —— 0,38) 15,59|/100,0 | — 2,38] 97,62) KkanbuuT + rune 
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BO MHOFO pa3 MeHbillee, YeM y H306apbI CO, B | arm. (puc. 2,2); nonu6apHye- 
‘He KPHBbIe 6 WH 2 C MOHMKeHHeM Pco, COMMKAIOTCA M@XKy Coboli, MOJOOHO 
)MBbIM 2 H O Ha pu. 1, uw OOm BUY ABYX AuarpaMM (OMTepMbI U MOMOapbI 
CTeEMbI) COBEpLUeCHHO OAHOTHNeH (puc. | u 2). 3HauHT, Bapbupys ycuIOBHA ONbITa, 
al MIPHUWIH K OAMHAKOBbIM, B3AMMHO NOATBEpXAalolluM pesyAbTaTaM: OGacTb 
MCTAHSANHH JOJOMHTa B CHCTeMe YMeHbIWaeTCA TO Mepe MOBbILeHHA TeM- 
PaTyPbI WIM NOHW2KeHHA Pco,, IPH 9TOM MaKCHMAJIbHBIX Pa3MepoB OHA JOCTH- 


(HC05), CaSO, Ca (HCO5), CaSO, 


‘Co 
100 100 


Beet ; 
50 § 
5 CaCO, 
N 
25 S 
8 
S 
25 50 75 100 2 “ll 
a 50 75 00 
{a(HC0,), Ca80, Ca(HC0s), CaSO, 


MgSO, 4,0 


ih 


Mg (HCO), } MgS, Mg (HC0s), Mg 50, 


Puc 3 


. 1. Ilonmurepma pactsopumoctu*cuctempt (CaCOg + MgSO, 2 CaSO, + MgCO3)—H,O mpu 
y~ 1 atTM. a — yonoMuT-+ KanbunuT + cymbharT KanbyuA, 6 — RouOoMUT + MarHesHT ++ 
+ cylbpaT Kabiua 
j 2. Ilonu6apa pactsopumoctufcuctempr (CaCOg + MgSO, @ CaSO, -++ MgCO3)—H.O mpu 
1 — ~0,0012, 2—~1 at. Po,» 6 — Josomur ++ kKanbuuT -+- runc, @— youOMHT + 
+ MarHe3uT + runic 
, 3. Cxema SBOJOIMH CTPYKTYPbI AMarpaMMbl pacTtBopumoctTu cucTembl (CaCO3 + MgSO, 2 
~CaSO, + MgCO3)—H,O mpu nocmeqoBpaTesIbHOM MOBbIMIeHHH TeMMepaTypbl 


I 


T pH Temmepatypax Mexyy 30 u 45° (cM. puc. 1), KOTOpbie, OYeBUAHO, NOMKHBI 
‘b HavOoulee OaPOMpHATHBIMH Mp CHHTe3e JOJIOMHTA. 

OcTelleHHO COKpamlarollaaica c TeMiepatypol OOlacTb cymLdpatTa KasbunA, 
ge Jeruspatatwuu runca (oKou0 70°) usMensAeTCA HesHadHTebHO (cM. pHc. 1), HO 
|‘ pHoOperaeT MMHUMasIbHbIe pasMepbl Mp 25° u Pco,~0,0012 at., T. e. Ip 

ICOKUX 3HaveHHAX TemMepaTypbI H Pco, (puc. 2,/). Pasmepbl moma rumca 
ucteme mipu 25° B CHIbHOH CTeNeHH 3aBMCAT OT BeJIMYMHbI NWaplMasIbHOro 
meHuua COs; B 3aBHCHMOCTH OT KONeOaHHi MOCce{Hero H COOTBETCTBYIOMNero 
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Y3MCHeEHHA paCTBOPUMOCTH KapOOHATOB, FHMC TO BKJHHMBaeTCA B OOAaCTH THI 
KapOOHaTOB, TO BbIKJIMHHBaeTCA, B3AHMHO MepecaMBaACb C HHMH B paCCMaTp 
BaeMbIX NOsMOapHyeCKUX (HW MONMTepMHYeCKHX) ycuoBuAX (puc. | Hu 2). 

Oynako, 9TH NapareHesbi rumca c KapOOHaTaMH MOryT HapyllHTbesA C pocn 
Temmepatypbl. Kpuppie a uv 6, cy 10 HX Xxoy (cM. puc. |), MpH onpesenenn 
Temnepatype (Goslee BbICOKOMi) NepeceKyTcaA Mery COOoh B TOUKe HOHBapHak 
HOFO PaBHOBeECHA CHCTeMBI; COOTBETCTBEHHO H3MCHHTCA OOUHH CTPOH M XapakT 
jMarpammbl pacrBopumocty. Puc. 3 qaeT NpeAcTaBseHHe O BO3MOXKHOH SBOJIOU 
CTPyKTypbI MarpaMMbI NO BAMAHHEM TeMMepaTypbl; BbIBeJeEHHbIe HAMM rpaduy 
cku Quarpamnpt I u II HaxogsaTcs B MONHOM COrmacHH C MpHHUMMOM COOTBETCTBI 
KypuakosBa H paByiom cba3, a TakxKe XOPOMWO YBASbIBAIOTCH C ypaBHeHHAM 
IIPHMCHACMBIMH JIA TeOMeTPpHYeCKOrO OOOCHOBaHHA CTPyKTypbl AuarpaMM JIM 
BUyca B3avMHbIx cucTem (?). HonpapvaHTHas TouKa O (pu. 3,/) OTBeyaeT O 
HOBpeMeHHOM KPHCTaIM3alHu YeTbIpex cas (MaKCHMaJIbHOrO YUuCIAa tas C 
CTeMbl): JOJOMUTA, KaJIbUMTa, MarHesuTa, cybdata Kasibuua. B Tpolubix TO 
Kax u, K, (pvc. 3,//) COOTBETCTBeEHHO CCCYIIECTBYIOT: JOJIOMHT, KaJIbILMT, Mar 
3HT HW KaJIbUUT, MarHe3HT, Cysb(*aT KaJIbUMA, Aa MOHOBapHaHTHad JIMHHA U 
pasrpaHvynBaeT CMe*KHbIe NOJA DBYX KapOoHaTOoB — KaJIbUuWTa HW MarHe3H 
Vunaye ropops, SBOIOUNA JMarpaMMbl PpaCTBOPHMOCTH CHCTeMbI B NOJHTepM 
YeCKHX YCJIOBHAX JOJKHA COMPOBORKMaTbcA HCUCSHOBEHHEM MapareHe3soB Os 
MHTa C CyJb(aTOM KaJIbIMA HW MOABJICHHEM HOBbIX NapareHes0B — KaJIblW 
C MarHe3HTOM; OYEBUAHO, YTOC NOBbILWEHHeEM Pco, OyJ€M HMeTb BMECTO Y3JI0BE 
Touek uw uv K (puc. 3, J/) MMHHM KpHCTaNM3alHH Tex 2%*e come. 

Pe3ysbTaTbl HCCJIeOBaHHA MOJIMTepMbI CHcTeMbI (CaCO3-++ MgSOaz= CaSOx 
+ MgCO )—H,O mpejctaBnaioT TeopeTuyeckul HHTepec HW NpOMHBaloT CBeT 
PA BONPOCOB reOXHMHH OCaOUHbIX KapOOHaTHO-cysIbPaTHbIxX NOpog. 


MuctrutyT oOmel Hw HeopraHHueckOlt XHMHH HM. Tlocrynuno 
H.C. Kypuaxosa : 17 IX 1956 
Axaylemuu Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


1O. K. Anatpbesa, Vas. Cexr. pu3.-xum. anan., 20, 252 (1950); 26, 266 (195K 
2B. A. Anocos, Mss. Cexr. pus.-xum. anan., 17, 73 (1949); 18, 60 (1949). | 
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Wornann Akanemun Hayk CCCP 
1957. Tom 112, N6 


XHMH ff 


r. C. TPHHEHKO u B. H. MAKCHMOB 
CHHTE3 TPAHC-A*°-CTEPAHEHOHA-3 


(ITpedcmaeaeno axademuxom H. H. Hacaposeim 20 1X 1956) 


B xoge Halux paOor no cuHTesy NoWMUMKAMUeCKHX Coe_HHeHHi co cTporo 
MpeJeseHHOH MpoctpakcTBeHHOH KOH@ur)pallneli Koel Hamu OBL TlOJIy4eH 
anc-A*-cTepaquenou-3 (IX; R=H) no caegqytomeli cxeme: 


R 


0 O R R 
HOOC-CH, HOOC—CH HOOC—CH 0 HO 
H,, Pd/ CaCO ; LIAIH, 
OH™ . HF ae 
eh,0 CH; ; CH; CH,O CH,O 
ve MLS 


1) IV 


R R R R 
-1,C,)H,OH ; CH,CO—CH=CH, 
—_—_—_—_—— Ss ———i ee od —_—_—_—— 
NH, HC! C,H;0Na NaQH 
BCH, e ) 
; 10) e) 
| Vil IX 


Vv OW vin 


VWcxoyguaa 3-(n-metoxcudenui)-A?-unksonenteH-1-oH-2-ykcycHand KuCcOTAa 
), NomyyeHHaA HaMH 110 MeTogxy PoOuncona (1) umena T. ma. 145,5—146°. 
lalijeHo %: C 68,12; H 5,76. C,,H,,0,. Bersucneno %: C 68,26; H 5,74). Po- 
HCOH C COTpyAHHKaMH (*) uw TepHep coo6mmsan Ais Hee T. m1. 133°. Merunospt 
Hp 9TOH KHCJIOTHI MWaBHJICA B COOTBETCTBHH C JIMTepaTypHbIMH JaHHbIMH (?) 
yu 88—89°. 

| Tipu ombiienuu MeTusoBoro spupa nosyyeHa KucHOTAa c T. HW. 145,5—146°. 
AbTpaPuoJeTOBble CMeEKTPbI KHCJIOTHI (2. = 098 Mu, 301 mp; Ig ¢=4,04; 
33) u ee metusosoro abupa (A220 =228 mu, 301 mu; Ige=4,03; 4,35) xa- 
KTePHbI Jd «, B-HEHACHILICHHbIX KeETOHOB, COIMNPAXKeHHBIX C apOMaTHUCCKHM 
WIbIOM (*). 

_Tugpupopanne ABonHol cBa3H B KucsOTe I B MeMOUHOH UM HeHTpabHOM cpeye 
IPUCyTCTBHH MasaquA Ha YIJIeKHCJIOM KaJIbIMM pH 3—5 aTM. M KOMHAaTHOL 
Mlepatype mpuBeso kK O6pa30BaHHio Tpanc-3-(n-MeToKcudenh1)-WHKIONeHTaH- 
oH-2-yKcycHo KucsioTHt (II) ¢ T. m1. 106,5—107,5° (Bpixoy 77%. Haligqeno%: 
167,73; H 6,55; C,,H,,O4. Baruncneno %: C 67,72; H 6,49), wunc-2-(n-met- 
endenus)-WuksoneHTaH-|-ykcycHol KucHoTHI (X) ¢ 7.11. 73—74° (BbIxOA 8,5%. 
meno %: C 71,72; H 7,68. C,,H,,0,. Barucneno %: C 71,77; H.7,74) 
faKTOHa CHH-UWNC-3-(n-MeTOKCHeHH!)-UnKIONeHTaH-1-oI-2-yKCyCHOH KHCJIOTBI 
I) cr. na. 67—68° (BEIxog 5,8%. Haliqeno %: C 72,30; H 6,97. Cy4Hy,Os. 
wucneno %: C 72,39; H 6,94). 

Gs 4059 


Ilpu rugqpupopanuu I B KHcOM cpese B IpHcyTCTBHH Rananes ae 
WIM CEpHOKHCJIOM Oapu Mp aTMocHepHOM JaBJIeHHH H Kouta E patyp 
Obivla NosyyeHa HCKIOUNTeMbHO Wuc-KucoTa X Cc T. MA. (o—/4 . a 

BocctaHoBuiéHve Tpanc-KeToKucvioTbl II no Kuemmenceny IIpHBOAUT Cr 
30BaHMI0 TpaHc-Kucuetsl (III; R=H), 7. ma. 55—56 PE ERENCE i 
NOYYeHHOTO Nocde KaTaMTMYeCKorO THApHpoBaHHA (C,4H,,O03). Hang ( 
“GIZ, Dic lad oe 


O ro) 
HOOC—CH, HOOC—CH 


e H,, Pd/CaC03 
e OH” 
CH; 


CHO’ 


(@) OH 
HOOC—CH 
+ 
A ie 
VA 
CHy XIV CH,O XI CH, XIN 


BuyTpHMOJeKyJAPHOe alMJIMpOBaHHe WHC-KUCHOThI (X) HM TpaHC-KUCJOT 
(I1]; R=H) nposogusocb Tpema MeTogaMuH: Nog WeHcTBHeM NomHdocpopHouK KE 
JIOTbI, PTOPUCTOrO BosOposa HU NO Mpugemw — Kpadrcy. Bo scex cmyyaax ¥ 
IMC-KHCJIOTHI ObIJI NOJIYYeH C KOJIMYCCTBEHHBIM BbIXOJOM luc~4-KeTO-6-MerOig 
| ,2-uuKnonenTaHo-1 ,2,3,4-retparuqpouadramun (XV), T. ma. 27—29° (A “axe = 
=250 my, Ig e=3,8. Hatigeno %: C 77,82; H 7,57. C,4H,.Os. Bprucseno 7 
C 77,75; H 7,44), a 3 TpaHC-KHCJIOTbI — TpaHc-TPHUMKAMYeCKHH KeTC 
(IV; R=H)c sprxogom 70%, T. ma. 95,5—96,5°(, eh =250 mu, lg e=3i4 
Hatigeno %: C 77,47; H 7,51). Bonbuiat cKMOHHOCTS K WMKIM3allun y UA 
v3oMepa (X) 0 cpaBHeHuio C Tpanc-H30mepom (III; R=H) o6bsacnaetca Meu} 
We HallpsxXeHHOCTbIO IMC-ruApHHsana (*). 


(@) 


b HO Vi 
— PP — ae ear | 
Cae XV CH,O XVI CH,0 fe) | 


XvIl XVII 


BoccTaHoBvleHve apoMaTH4eCKOrO KObIa B WHC-KeToHe XV u TpaHc-KeToH 
(IV; R=H) no merogy Yatingca (5) muTuem B XxXHAKOM aMMMaKe Hu cnupTe ¥ 
MpoxoyMo Jake Ip ipuMeneuun 50 s9kBuBaseuToB muTUA. Tlocne BOCCTAHOBM) 
HMA KapOOHHJIbHOH PpyNMbl B WMC- HW TpaHc-KeToOHaX Obl NOMYYeHbI C KONG 
CTBEHHBIM BbIXOJOM COOTBETCTBeHHO WHc-cnupT (XVI), T. m1. 72—73°.(Hatizer 
%: C 76,82, H 8,23. C,,H,,0. Beruncneno %: C 77,02; H 8,30) 4 rpaui 
cnupt (V; R=H),7. nm. 92—93°. (Haiiqeno %:C 77,18; H 8,36). Boccrano 
J€HHe APOMATHYECKOFO KOJIbia B STHX CHMPTAX Ip MpuMeHennu 30 9KBUBaIek 
TOB JIMTHA MpOXoOMUsIO C OOpasoBaHnem 80% AurugponpousBognErx (VI, R=! 
wu XVII), KomuyecTBO KOTOpbIX ycTaHaBJIMBaIOCcb Ha OCHOBaHHH YJIbTpauoM 
TOBBIX CIieKTpoB. YBemMYeHHe KONMYeCTBa NUTHA ZO 50 SKBUBANeHTOB IIpHBe# 
K KOJIMYCCTBEHHOMY BbIXoy VI (R=H) wu XVII. Boccranopnenue apomaTHul 
CKOrO KOJIbUa COMPOBO*KaOCb TUAPOreHOIM30M «-oKcUrpynnbl. IIpespawe 
VI (R=H) u XVII 8 «,B-Henacbmennpie KeToust VII (R =H) u XVIII nyreé 
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MBIICHHA CHOSpUpa H H3OMePH3allHH MpOBOAUOCh pH HerposomKUTebHOM 
arpeBaHuu C pasOaBJIeHHbIM PacTBOPOM COMAHOH KUCHOTH. Tpanc-l ,2-uHKAIO- 


euTaHo-A*-oxtanou-6 (VII; R =H) 6nin momysen ¢ T. un. 54—55° (CuO! — 
=239 Mp., lg e=4,37. Haiiqeno %:C 81,86; H 9,34. Cy3H1,0. Buraucaieno %: 
, 82,00; H 9,53), ero 2,4-yuHutpocbennarngpason c T.* na. 202—203,5°. 


OOTBETCTBYIONM Wuc-“30mep (XVIII) umen T. Kun. 107—111° mpu 0,55 MM 
Mvaxe, =244 mp, Ig e=4,38. Haiineno %: C 82,05; H 9,45), 2,4-qunutpo- 


eHUITHApasoH—T. m1. 173—175°. -7,8-HenacbiteHHble KeTOHbI, CosepxKaue 
TOPHUHO-TPeTHYHYO BOHHY10 CBA3b, UMEIOT Ayaxe 240 Mu. (Ha OCHOBAHHH MpaBHl 
symBopya (%)). . 

Tlocrpoenve konbua A MbI OcyIecTBHJIM B ycuOBNAX, OmMcaHHEIX Mumepom, 
\HHEpoM HW Busianyom (*). Kouyencanuto Tpanc-1,2-1HKm0nentaHo-A ®-oKtraona-6 
VII; R=H) c merwipuHHakeTOHOM Mpoxog_usa B IPCyTCTBHH STHaTa HaTpHA 
_ CHHPTOBO-JHOKCaHOBOM pacTBope Tip Temlepatype —5, —10°. Tlonyuennpiit 
Wbyonb (VIII; R=H) serKko orjensaca or ucxoquoro Kerona (VII; R =H) 
| W30bITKa METHJIBHHHIKeTOHAa TyTeM XpoMaTorpadupoBaHHA Ha OKHCH aJIOMH- 
ua. [Ipu narpepannu anpyjonsa (VII1; R=H) c meranoubnbim pacTBopom eqKoro 
aTpa lpoxofusa Jernypatalua c oOpasopaHnem TeTpallMkKMYeCKOrO KeTOHAa 
.X; R=H), koroppiii Obit BbIeeH B BHJe MaCJIAHUCTOrO BellecTBa C MaKCHMy- 
OM ITIOTJIOULeHHA Ngee =309 mu, Ig e=4,47, xXapakTepHbIM JIA Takoro co- 
psKeHHOrO veHOHa. Tpanc-A*-*-crepaqneHoH-3 OXapakTepH30BaH B BHIe 
,4-HHUTpodennJrHApasona c T. MW. 253,5—254°. (Haitgeno %: C 64,94; 
meo,22; N 3,16. CosHo,NeOe. Baraucneno %: C -65,38; H 6,26; 


C Wesbio NOyYeHHA TPHUMKIMYeCKOrO KeToHa IV, cofep2xKallero B Mo0*Ke- 
uu 1, cooTBeTcTBylolleM 17 nomox*KeHHI0 CTepOuAHOH MOMeKyJIbI, KUCMOPOAHBIN 3a- 
‘ecTHTeIb R, MbI MPOBeJIH WHKIM3alulo Tpanc-KeTokucsoTp! (11) n sTuNeHKeTaIA 
OH KHcNOTbHI. BHyTpHMoOJeKyJIApPHOe AlHJIMpOBaHhe TpaHC-KeTOKHCJIOTbI MBI 
yILeCTBIAIH JByMA cnocobamu: no Ppuyenio — Kpadrcy u c nomoulplio dTo- 
cToro Boopoya. OHaKO BMeCTO OKHaeMOrO TPHUHKJIMYeCKOTO KeTOHA 
V; R=O) Opin nosyyen eHonnaktoH XIV no nepBomy cnoco6y c 10—15% 
XOJOM, a 10 BTOpoMy —c 35% BBbIXOJOM B BHJ€ MaCJIAHUCTOFO BelllecTBa 
y. kun. 148—150° npu 0,35 MM (, ce =275 Mu, lge =3,02. Haligqeno% : C 72,87; 
| 6,21. C,,H,,03. Bpravcneoo %: C 73,02, H 6,13). Oror maktTou ycrToH- 

AB K pacTBOpy COfbl H WelO“uH pH KOMHATHOH TemMepaType, HO Mp 
DOJOMMKUTEIbHOM (14 ac.) KHIAYeHHH CO CIHPTOBbIM paCTBOPOM IlLeJlOUH 
AKTOHHOe KOJIbIO PacKpbiBaeTCA C OOPasO0BaHHeM MCXOAHOM TpaHC-KeTOKHC- 
orp IT. 

OTHJICHKeTAaJIb TpaHc-3-(n-MeTOKCHpeHuJ1)-WHKIONeHTAaH-1-OH-2-yKcyCHOH KH- 
orp (XIX) 6511 NOMyYeH MLeJIOVHbIM OMBIJICHHeM COOTBETCTBYIOILEFO METHJIOBOTO 
ipa, oOpasopaBllierocA Mp B3aHMOJeHCTBHU MeTHOBOTO Spupa TpaHc-kKeTO- 
icnoTh! I] c STHeHTHKOeM B IpHCyTCTBHH N-TOJyoNcyAbPoKHCOTH. OH 
en T. ma. 123—124°. (HatiyeHo %: C65,89, H 6,93. C,,H.,Os. Bpranc- 
Ho %: C 65,73; H 6,89.) 

IIpu ero WHKIH3allMH 10 acicianes (TOpHcToro BOJOpOa BMeCTO TPHLMKJIH- 
ckoro KeToua [{ IV; Rac A Lal oOpa30BaJIOCb C KOJIMYeCTBCHHbIM BbIXO- 

— 2 

M BelllecTBO, He pacTBOpsroMleecs B COMOBOM pacTBOpe, HO JIerKO pacTBOpuMoe 

eloun, pasmararumleeca pu neperonke. IIpu noAKuceHHH WeOMHOrO pac- 
Opa STOrO BeleCcTBa BbIJemHNach UCXOAHaA TpaHc-KeToKUCcsOTAa (I]) ¢ T. M1. 
16,5—107,5°. DnemenTapHbill aHasM3 BelllecTBa NOATBepxKaeT COXpanennue de- 
HTapHoro cocTaBa C,,H,,Os, Kak y Mcxo,HOrO STHNEHKETAN A KeTOKHCJOTDI 
FIX. Hatigeno %: C 66,09; H 6,86; OH 5,17. Brraucneno %: C 65,73; H 6,89, 
4’5,81). Wuppaxpacupii cnekTp ero ykasbiBaeT Ha HasMune KaPOOHHJbHOH 
nubt makToua (1738 cm!) u rugpoKcuabHol rpynmpl (3440 cm~*). Tepeunc- 
HHbIe CBOMCTBA BeIIECTBA MO3BOUIAIOT MpeANOMOKUTb IA HErO CTPyKTYPHylo 
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gopmyty (XX). O6pasoBaHne 5-(n-MeToKcutbenus1)-8-(B-oKCH)-2TOKCH-2-KeTC 
1-okcu-Ouuuks10-(0,3,3)-oKTaHa (XX) MO%KHO MpeACTaBHTb Cle Ay tOuluM o6pa3o0m 


OCH.CH,OH 9 OCH,CH,OH 


——— 


/\ 


YA 
CH,O CH 30 XX 


XIX 


Auetat Bemectsa (XX), nomysenubili upu JelicTBuu KeTeHa Ha (XX) B UpH 
CYTCTBHH cCyJbboykKcycHOH KHCJIOTb! B KayecTBe KaTaJIH3aTOpa, MpefCTaB 
JineT Oe€CUBeTHOe, MaJIONOABYXKHOe MacyIO, pasJiaraiouleecA MPH NMeperouke 
(Halinen0%: C 64,62; H 6,65. C,,H22O,. Brraucueno %: C 64,65; H 6,63.) 

Tlonbirku NomyavTb coequHenne IV c KHCOpOAHbIM 3amecTHTejeM R nyTet 
BHYTPHMOJeKYJAPHOPO alWJIMpOBaHuA aHTH-TpaHc-3-(n-MeTOKCHeHU) -LAKMO 
neHTau-|-aleTOKCH-2-yKCyCHOH KHCJIOTbI TaK2%Ke He MPHBe/H K MOJ1OKUTEIbHBIM 
pe3yubtatam. AHTH-TpaHc-oKcHKucsoTa XII Opla NOMyYeHa BOCCTAHOBJICHHE) 
KapOOHHJIbHOM Ppylnbl BTpanc-KeToKucuoTe I] GopornApuyAoM HaTpHA. B pesysb 
TaTe BOCCTAHOBJICHHA OOpaso0Basl0cb [Ba SMMMePHbIx cnupta: 73,6% aHTH-TpaHe 
cKCHKHcoTH! XII, T. ni. 86—87°. (Hatigeno %: C 67,22; H 7,26. C,,4H,,0% 
Boruucsieno %: C 67,18; H 7,25) u 24% anTH-UMc-OKCHKHCJOTHI, BbIeJeHHO! 
B Bue akToHa XIII cr. ma. 141—142°. (Cy,H,,0O3. Haligeno %: C 72,68 
F-73039) | 

Koncdburypauua anTv-Tpanc-oKcnKucsoTHh XII, pacnojoxeHve OKCHIpyNMk 
KOTOPOH aHaJlOrH4HoO 8-pacnomo*KeHHio ruypoKcusa MpH Cy, cTepouAHOK Mose 
KYJIbI, OCOOCHHO OarOnpHATHA JIA NOCTPOeHHA AHAaJIOFOB CTEPOHAHbIX TOPMOHOB 

AlleTaT aHTH-TpaHC-OKCHKHCJOTbI, NOJYYeHHbIN pH WeHCTBUM Ha OKCHKHCJOTI 
XII TpexkpaTHoro H36bITKa XOpHcTorO alleTHsia, uMen T. Ta. 91,5—92,5" 
(Haligeno %: C 65,99; H 6,91. C,,H2,O;. BpruuceHo %: C 65,73; H 6,90) 
IIpu ero WHKIH3aluHu TpeMaA MeToqamu — no Wpuyemto — Kpadrey, nox eH 
CTBHeM (PropucTOrO BOAOpOa U NOMHpocopHOH KHCOTbI — BMeCTO OK AaeMor 
TpHUMKIMYecKoro KeToHa (IV; R—OCOCHs) B kauecTBe e(HHCTBEHHOPO NpOAyRT. 
peakUHH Obl BbI-eeH C KOJHUYCCTBEHHbIM BEIXOJOM aKTOH XIII, rT. na. 141- 
142°. OOpa3oBpaHne makToHa XIII us allerata aHTH-TpaHC-OKCHKHCAOTHI MOF. 
IIPOM3OHTH B pe3ysIbTaTe BasIbAeHOBCKOrO OOpalleHuA y yrviepoqHOorO aTOMa 
CBA3AHHOrO C THApOKCHJIOM. : 

CKOHHOCTb K OOpa30BaHHIO aKTOHHOrO KOJIbIUa B CTyYae peakKUM UMKANT 
3alMM Tpanc-KeToKucoTH II, ee STHMeHKeTaMA HM alleTaTa aHTH-TpaHC-OKC! 
KHCJIOTbI YKa3bIBaeT Ha SHEPreTHYeCKY!O BbIFOAHOCTb TaKOM CTPyKTypbI H OO 
ACHACTCA OTCYTCTBHEM HallpA2KeHHA B ABYX CONPAXKEHHBIX 5-YWICHHbIX KOJIbIMAa 
HaxOAALAXCA B WHC-NooKeHHH (8), 


Beecow3Hblt +Hay4HO-HCcmeNOBaTeIbCKHE Tloctynuso 
XHMHKO-apMalleBTHYeCKHH MHCTHTYT 20 IX 1956 
um. C. OpmKoHuKnyse 


IMTHPOBAHHAA JIMTEPATYPA 
1R. Robinson, FO Wey gand, J-Chemi Soci, 1941, 386. *2°D. Lie 
m. Che 


J. Am. Chem. Soc., 71, 612 (1949). 8 A. L. Wilds, C. Djerassi, J.A 
691985 (1947) 5s = Wee Sine keels eM Sachs, J. Vantschulewi 


Acta, 36, 1231 (1953). ®J. W. Barret, R.P) Linstead, J. \ Ghem 
1935, 436. | 
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Aornane Akayemun nayrx CCCP 
1957. Tom 112, N 6 


XHMH fl 


Akxayemuk AH Asep6CCP 10. fF. MAMEJIAJIHEB u 3. A. MAMEJIOBA 


AJIKHJIMPOBAHHE WHNKJIOMNAPA®HHOB 
 B panee ony6nkosanHoM Hamu COOOULeHHH Obi MpHBeJeHBI JaHHbIe 110 au- 
WIMPOBaHHIO HeTAHOrO MeTHJIUMKJIOreKcaHa TpOnHeHOM B MpHcyTCTBHH 
2pHOHK KucuoTH! ('). I]pu sTOM Oblo yKa3aHO Ha JIEPKOCTb aJIKHJIMPOBaHHA BTO- 
4HOPO yrvlepOAHOrO ATOMA METHJILMKJIO‘eKCaHa H Ha HHAMpepeHTHOCTh TpeTHy- 
TO yrviepO4HOrO aToMa K peaKILHH B YCJIOBHAX CEPHOKHCJOTHOFO aJIKHJIApoBa- 


-C Ueulbio eTasbHOrO H3YYeHHA JaHHOH peak Oblmo MpeANpuHATO uccue- 
BaHHe MO aJIKHJIMPOBaHHIO NATH- HM WeECTHUICHHbIX WHKJIaHOB, a HMeHHO 
MKJONeHTaHa, WHKJIOreKcaHa, MeTHJIMMKJOreKcaHa, ITWJIMMKOreKcaHa, H30- 
ONWIUNKIOrekcaHa H TpeTHYHOOYTHAUMKIOreKcana. 

TlomuMo npukJaqHoro 3Ha4eHHA TakOrO HCCeOBaHHA, 3aksIOUATIOUerocs 
paspa6orke yOOunoro MeTOJa CHHTE3A AJIKHJILHKJIAHOB, OHO MO3BOJIMT BbIACHHTb 
KOTOpble TeopeTHYeCKHe BOMpOcbl OpraHuyeckoH XHMHH — Takue, Kak NOpAOK 
WeHTALHH B aJIMLWMKJIMYeCKOM PAY, BSIMAHHE HACbINIeEHHOCTH WHKJIa Ha peak- 
OHHOCMOCOOHOCTb WHKJIMYeCKHX COCAMHEHHU, JelHcCTBHe CTeNeHH HyKJeodHJIb- 
OCTH OOKOBbIX aJIKHJIbHbIX PpyMM Ha CKOPOCTb 3aMellleHHA B WHKIe H Jp. 


QIKCNeCPHUMEHTANBHAA Uae 40 te) 


Mcxojuple miecTHUJIeHHble WMKJIaHbl ObIIM NOJyYeHb!I FHAPHPpOBaHHeM COOTBET- 
BYIOULUX APOMATHYECKHX YIVIeBOAOPOAOB Hal] HAKEJIb-KH3EJIbrYPOBbIM KaTaJIH- 
ATOPOM IPH aTMOcdepHOM JaBJIeHHH H TemnepaType 180—200°. LuKnonentan 
JlyYasicn THAPHpOBaHHeM WHKJONeHTaHeHa BO BpalllarolleMCA aBTOKJlaBe TIpu 
OMHAaTHOM Temlepatype, Mo WaBsleHveM Boopoya B 60—70 aTM. Hay HHKewIeM 
eHes. 

TIpogqykTb! THApHPOBaHHA Tocse COOTBETCTBYIONeH OYHCTKH pa3rOHAJIHCb 
a KOJIOHKe YETKOH PeEKTHPHKALHH C BbIeIeEHHeEM XMMHYECKH YHCTHIX WHKAHOB. 
OHCTaHTbI NOJIYYeHHLIX UMKIaHOB MpHBosATcA B TaOu. |. 


WAG aimee, 4! 


ae ay AHUIHHOBad TOUKa 
YrueBoLOposb 

| Haliq. wuTep. Hala. auTep. Haid. quTep. 

0,7784 0,7786 ‘| toe sees os if eo a 
1 0,7695 0,7694 4,423 1,423 ; é 

BE orexcan 0,7881 0,7879 1,4332 1,4330 44,5 43,8 
On pon HWvIuuKIOreKCaH 0,8620 0,8L22 41,4406 4,4408 49,5 48,9 
€THYHO-OY 1 HJILMKJIOreKCaH 0,8130 0,8127 14,4500 41,4499 54,0 53,6 
KIONeHTaH 0,7456 0,7454 14,4068 41,4066 17,0 16,6 


B KavectTBe aJIKHJHpPYIOUlMX areHTOB Obl HCHOMb3OBaHbI NPONWJIeH-Mpoua- 
oBad (ppaKUHA Fas0B MMpOvIH3a C COsep2xKaHheM 79,9 Bec.% Mpolnena, a TaKxKe 
ponuuieH W OyTHJeH, NOMYYeHHble erHzpaTalveH COOTBETCTBYIOUMX CIHPTOB 
all OKMCbIO aJIIOMHHHA. AJIKHJIMpOBaHHe IpOBOAMIOCcb Ha yCTaHOBKe, CXeMa 
oTopolt mpHBegeHa B coobmeHnnn (’). 
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Jina ycTaHOBJeHuA ONTHMAaJIbHbIX YCNOBHH, ONbITbI OCYICCTBIAHCb Mp! 
Temnepatype oT 0 fo 60° np pa3svIMUHbIX 3HAYeCHHAX CKOPOCTH MpONyCKaHys 
ra3a, KOHUCHTpalluu CepHOH KHCJIOTbI, MOJAPHOTO COOTHOWWEHHA pearHp you 
KOMNOHeHTOB. B HaCTOAUeM COOOWICHHH MPHBOAATCA pe3yJIbTaTbl HECKOJIBKH 
XapaKTePHbIX OMbITOB, MPOBeMeCHHDIX B NPHCYTCTBHH 98%-H cepHOH KHCJIOTHI 
MOJIAPHOM COOTHOWeHHM UKaHa kK onepunHy 1:1, mpa Temmeparypax 0 
30—35, 60° u ckopocru nogauu oneduHa 3,8—4 s/yac. 

Jlannpie onbiTos cBeeHbl B Ta6. 3 (pu 0°), Ta6a. 4 (pu 30—35°) u TaOa. ¢ 
(npu 60°). 

Jlnsa ycTaHoBsleHHA CTPyKTYpbl COe€AUHEHHM, COOTBETCTBYIOUIUX IIpOyKTan 
B3auMojelicrsua 1 Moma UnKsaHa c | Mom. oneduna, NocweqHHe OblIN NoABepr 
HYTbI Jeruyporenusauvonnomy KatTamusy no H. J]. Semunckomy Haq Pt-KatTa 
JIM3aTOpOM Ip Temmepatype 300—310°. Ilonyyennpie npu AeruAporenusally 
apOMaTHYecKHe YIseBOLOPOMbl OKMCAAMHCb UeOYHbIM PaCTBOPOM NepMaHra 
HaTa KaJIHA JO COOTBETCTBYIONIUX (bTaeBbIX KUCMOT. AHaJIH3 (bTaseBbIX KCI} 
oka3ayl, uTO OCHOBHad Macca coequHeHHu (75—80%) cocToHT M3 Mapai 
H30MEPoB. 

Baarofapax MpoBeseHHOMy HCCJIeAOBaHHIO yasOCb CHHTC3HPOBaTb HEKOTO! 
pble asIKWJIZAMeIeHHbIe UMKJIaHbl, paHee He NMOJYYeHHbIe, H OLNpeeHTb 
(busvuecKkHe KOHCTaHTBI (Ta6n. 2). 


TaOmauna 2 


Coe auHeHuA 


STHIMZONpONHMUKIOreKcaH 190—194 41,4430 0,8035 i580 63,5 
Orud-BTOpv4HO-6y THILMKIOreKcaH 206—209 41,4450 0,8058 168,0 70,0 
MerTusi-BTOpHuHO-6y THANK IOreKcaH 184—190 41,4405 0,7968 154,0 65,0 
Msonponusi-B TOpH4Ho-6y THM MKIOreKcaH 212—217 41,4459 0,8088 178,5 73,0 


OKCHePHMeHTaJIbHble JAHHbIE MOKAa3bIBaIOT, YTO H3 H3YYeHHBIX TpecTaBu 
TesleH IWeCTHYWICHHBIX UHKIONapapvHOB JIerKO aJIKHHpoBasucb oeduHaMk 
SaMeIeHHbIe WMKJaHbl — MeTHJIMMKJIOreKCaH, STHJWAKMOrekcaH, H380nponHs 
WukKNorekcaH, OOpa3syA MPH STOM COOTBETCTBYIOINIMEe aJIKUJIMPOM3BOAHbIe. 


TaoOnuna we 


M 7 TpeTuuno- 
sh ie LnKxsn0- Lnks10- eTHI- |OrnnnuKno-|43OTPONKI-} 6 y tyne 
PHEBOLOPOAbi neHTaH rekcaH IHKJIO~ rekcaH HAKNO- UK JIO- 


reKcaH TeKcaH rekcaH 


KatTtaausatT 


| 

Byixo kK HCXOAHOMY UMKany, : 

Bec. % 93 94 103,7 106,9 103,0 98,8 
do 0,7470 0,7820 0,7755 0,7899 0,7965 0,8090 
n2o 1,4102 41,4340 41,4256 41,4342 1,4375 1, 4448 
Vionnoe uncs0 0,0 0,0 0,0 0,0 0,0 0,0 
Cy mb@upyemocTb 1,0 2,8 "250 475) 0,5 3,0 
Moa. Bec 74 88,7 108,0 116,5 42355. 138 
AHHJHHOBAA TOUKA Avg 34,5 8 49,2 8 57 
ComepXKXanune KOMNOHE H- 

TOB B KaTadusarTe, 
B ere E% 

Mcxonupiit uukKyaH 92,1 86,48 84,13 84,79 71,74 89,04 
pet de — _ 6,65 6,39 * x 

cTaTOK 4,5 9,7 7,56 Toe 13,46 10,36 
Tlorepu 3,4 1,85 4,66 1,3 45 1, 


Tpumeuwaune. Monoankusmuuknan cooTBercTByeT MPOAYKTY, OOpasylollemyca B pesypTate B3au 
MogelicrBua { MONA WuKnaHa Cc 1 Mow. OnepuHa. YcnoBHA OlbiTa: OTHOWeHHe RUKaHa K onemuny = 121 
KOHUCHTpallua KUCOThI 98%, Temnepatypa 0°. : 


* C nponusenom. 
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OntTuMaibHoli Temmepatypoli peakuHu sBaserTcs 30—35°, KoTopoli coor-. 
STCTBY€T MaKCHM@JIbHBIM BbIXOM MpOYKTOB aJIKIWIMpOBaHHA. 

Kak BHAHO u3 Ta6n. 4, IPH ONTHMANbHBIX YCAOBMAX ONbITa KaTamH3aTbI 
CTOAT HS HEBCTYNMBINHX B peakiMio WNKaHOB (50—60%), mpoxyKToB nps- 


, Tao6auna 4 


TpeTH4uHO- 
UuKka -|akso-| Meramuuykso- OTHINEKIO- Msonponua- | OyTan- 
Yruero Zopognt* l@HTaH | rekcaH rekcaH rekcaH ILHKJIOreKcaH QMKJIO- 
rekcaH 
a a a 6 as fe} a 6 ze a 
Katanusat 
IXOX K UCXOMHOMY HK- 
laHy, Bec. % 67,85 90 {146,38 |109,5 |410,9 |109,5 |110,5 |108,2 97,7 
0,7475| 0,7838] 0,7909] 0,7784| 0,7956) 0,7882] 0,7970] 0,7844] 0,8065: 
0 1,4108} 41,4348] 1,4340] 41,4304] 41,4373] 41,4358] 41,4400) 41,4335) 41,4454 
Hoe WACO 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
Ib@upy emocTs 4,5 40 12 1:5 4:0 1.0 175 4.5 3.5 
WI. BEC 75 93,08 Mdow 2e:6 AZO 7 23.5 139 128 135 
WHMHOBaA TOUKa 4755 1/3495 gi/i5235y ya} 56 56,9, 64,5) 11605 64 55 
yhepxanue KOMT0- 
HEHTOB B KaTa H- 
saTe, Bec. % 
: 
XOQHBIM WHKIaH 90,8 85,0 47,26 | 56,56 | 57,25 | 62,45 | 62,87 | 59,78 90,54 
HOAIKHSUUK IA 90,8 — 31,79 | 26,8 22,26 | 18,39 | 20,36 | 18,63 — 
TaTOK 6,6 14,53 18,27 14,23 18,89 17,26 14,89 48,75 6,66 
398 2,6 0,5 2,68 PASH 1,6 hs) 0,95 2,84 2,8 
‘TlpumMeuannue. YcnoBus onpita: MosspHoe OTHOMIeEHHE THKaHa K ONeduny =—1:1, KOHnWeHTpalun 


HOH KHCNOTHI 98%, TemnepaTypa 30—35°. 


* a —c mponuseHom, 6 — c 6yTHeHOM. 


a aJIKHJIMpOBaHHA HCXOAHBIX WuKIaHoB (20—30%), H ocTaTKOB, COCTOS- 
MX B OCHOBHOM H3 NosMankwuHKIaHOB (14,18%). Takum o6pa3om, mpHi 


[KHJIMPOBAaHHH MeTHJIMMKJIOTeKCaHa, STHJIMMKJIOreKCaHa, U3QUPONNJIWUUKJO- 
Taoaunna 
F 
. p HKJIO- ikno- | Merunuux-| Stununx- | Msonpo- | Tpernuno- 
! YrueBosopospl” ace ees Goretcan HOCeKCaH THALMKIIO- | OY THIMHK— 
rekcaH sloreKcaH 
4 
KaTtaau3atT 

per K HCXOAHOMY WHKaHy, 

oo % 60,6 84,2 92,6 94 97,2 0 
Be 0,7468 0,7892 0,7815 0,7920 0,7935 0,8070 
a4 41,4100 1,4342 1,4315 1,4352 1,4345 41,4475 
ed qHCJIO 0,5 0,0 0,0 0,0 0,0 0,0 
Ibdbupy eMOcTb 1,0 4,5 45 1,0 1,0 3,5 
JI. Bec 72,9 92 109,5 118,8 130 138 
4NHHOBaH TOUKAa 17,5 34 51,5 55,5 58 56 

.epwxaunHuHe KOMIMOHEH- 
‘TOB B KaTaaAH3aTE, 

BIeiee % 

<OAHBIM WHK amt 90,5 87,75 66,3 76,93 73,36 98,16 
dOanKWIMHK IaH _— _— 15,68 9,7 9,4 _ 
>aTOK 6,0 10,68 16,52 44,47 17,24 6,64 
-epu Byliy dao 1,5 1,8 _ 3,4 

TipumMeuaunne. YcuosuA oOubiTa: MOAApHOe OTHOWeHHe WMKaHa K onepuny =1:41, KOHWeHTpallun 
noth 98%, Temuepatypa 60°. 
»* C nponHsenom. 
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fekcaHa osletbHHaMH B ONTHMAJIbHbIX ycoBHAX — oKono 60—70% WuKnaH, 
BCTYNMBIUIeErO B peakUio, MpeBpaulaeTcA B NepBMYHbIe MpPOAyKTh!l UX aJIKWI! 
poBaHHs. i 

AnkuIMpoBaHve UHKJIOreKcaHa IIpOMHJIeHOM He IIPHBeNO K MOOKUTEII 
HbIM pe3yJIbTaTaM. \CNOCOOHOCTb AVJIKHJILMKJIOreKCaHOB BCTYNaTb B peaKUM 
aJIKHJIMpOBaHHA Cc OePHHaMH B MpHCyTCTBHH CepHOM KHCJOTHI H OTCYTCTBI 
STOH CNOcOOHOCTH y He3aMeleHHOrO WukMaHa — WHKNOreKcaHa, MoryT Obit 
OObACHEHbI HYKJCOMHIbHOCTbIO aJIKHJIbHBIX. rpynm. TIlocnequve, Hapyuia 
-CHMMETPHI0 SJIEKTPOHHOTO pacnpefevIeHHA KOJIbULa, BbISbIBAaIOT CBHI 3JIEKTPOHO 
K APY W 3apsKaloT AMepHble YrepOAHble aTOMb! AONMOHWTeEMbHDIM POOH 
SIeKTpHYeCKHM 3apajiom. TlomoxuTeMbHO 3apAxKelible KAPOOHHYM-HOHbI, OOpé 
3YIOWHECA B pe3yJbTaTe B3aMMOJelicTBUA ONe*MHOB C Ce€PHOH KUCJIOTOH, 3H 
‘YHTeJIbHO JIerue BCTYMAIOT B PeaKIWHIO C AACPHbIMH YrJIepOAHbIMM ATOMAMH, HMEK 
IMMH JONOMHUTCIbDHBIM OTPHUATeIbHbIN 3apA, MPHOOpeTeHHbIM HMM B CHI 
CIBHTa 93JIEKTPOHOB MO eHCTBHEM 9JIEKTPOHOOTTAJIKHBAaIOWNX aJIKVJIbHbI 
rpynu. 

3 3aMelleHHbIX WMKJOreKCaHOBbIX YyIJIeBONOpOAOB, JerkO BCTYMaroulM 
B peaKkUMlO B3aMMOJelCTBUA C ONec:HHAaMH, HCKJIOUVeHHE NpeCTaBJAeT TPeTHYHC 
OYTHIWHKNOreKcaH. OH BIpHCyTCTBHH CepHOH KHCJIOTbI B HSYYCHHbIX YCJIOBUA 
oulePHHAMH HE aJIKMIMpoBasica. OtTcyTcTBHe CNOCOOHOCTH y TpeTHUYHOOyTH 
WMKJOreKCana K peakUMH aJIKUMpOBaHHA MOXKET ObITb OObACHEHO KOJIMYCCTBEE 
HOH XapaKTepHCTHKOH HYykseodusmbHocTH CH3-, CzHs-, (CH3)eCH-, (CHs) 3 
rpyli, a Takxe HM MpOCTpaHCTBeHHbIM 3aTpyHeHHeM. 

AJKVJMpOBaHve UMKJIONCHTaHa MPOMHJIeHOM B MIpHCyTCTBHH CepHOH KHCHOT 
® W3yYeHHbIX YCJIOBHAX TaKKe He MMeeT MeCTa. 


AsepOaliqxKaHcKHli rocyapcTBeHHbIli yHHBepcHTeT Ilocrynuso 
um. C. M. Kuposa 17 IX 1956 


IIMTHUPOBAHHAG JIMTEPATYPA 
710. Tr. Mameganues, A. Kyaues, JAH, 88, N 3 (1953). 
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Horsano Akagemun nayr CCCP 
1957. Tom 112 N 6 


XHMHA 


Axayemuk H. H. HASAPOB, H. B. TOPFOB u PL. I. BEPXOJIETOBA 


EMCTBHE MATHHASPOMBHHUJIA HA 6-METOKCMTETPAJIOH-1 Mi 
EHOJIbBHbIE IPHPbI JMPH]POPE3SOPLLMHA 
WH METHJIAMPUXPOPE3SOPLLMHA 


NOJTY YWEHHE TPOME)KYTOUHDbIX MPOAYKTOB JIA MOJIHOrO CHHTE3A 
CTEPOHAHbIX COEJHHEHHH 


i 


IIpexnumu paOotamu Haweli sa6oparopun ObIIO NOoKagaHo, TO, HCXONA 
BMHHJIOBLIX CNHPTOB, BO3MOXKHO TMepeHTH K CHHTe3y pa3JIHUHBIX MOJIMLAK- 
YeCKHX COeAHHEHHH sH60 MeTOJOM JMeHOBOM KOHJeHcaunH (1, 2), smH60 
STOAOM KOHJeHCaMH OPOMHOB aJIMJIbHOrO THMa Cc WukKsMuecKuMH 1,3-]H- 
TOHAMH HM MocJeqylouleh WuKIM3aHeli (°): 


Rial sesran ») 


S 
Le an fe) O 
OH 
k RS CH,Br 0 9 ¥ 
ZED Olina) © Oe8 
re) O 
BHHHJIOBbIe CIHPTh, Kak MpaBusO, NOTyuaMCb CeJIEKTHBHBIM THApupo- 
AHHEM ALLETHJICHOBLIX CNMPTOB, KOTOPbIe€, B CBOIO O4epesb, FOTOBHJINCb KOH- 
2HcallHelH KeTOHOB C alleTHJC€HOM B pa3JIMYHbIX ycwIOBHAX. B HeKOTOppIx 
myuaax, Kak, HampHMep, jaa 1-BuHua-6-metoKcuTetpasiona-1 (II), TaKkor 
YTb CHHTe3a ObIJI COMpPHAKeH CO 3HAUHTeJIbHbIMH TpysHocTsamu (4). [lostomy 
peAcTaBJIAJIO HHTepec MCMbITaTb cMOcoO NOJYYeHHA BHHHJOBbIX CIMPTOB 0 
PUHbAPy C MarHHiiOpOMBHHHJIOM, KOTOpbIi, Kak NoKka3a Hopmax (°), ser- 
O OOpasyeTcCA OObBIUHBIM NyTeM B cpeye TeTparuypody pana. 

Hamu ycraHopsieHo, YTO peakIMA MarHHHOpOMBHHHJIa C WMKJIOreKCaHOHOM 
_pacTBope TeTparuypodypana jaeT 60% BHHHJIMUKJIOreKCaHOla HW 3HaYATeJIb- 
O0€ KOJIMYeCTBO MpOAYKTOB KOHJeHCaWHH WHKJIOreKCaHOHa, U3  KOTOPbIX 
aAeseH (B BHC CeMHKapOasoHa) WHKJIOeKCHJIMJeCHIMKJOreKCaHOH. 
 Peakuua marnuli6pomBunnsa c 6-meToKcHTeTpasonom (I) mpoxoguT Oovee 
layqKO HM MpuBoquT kK 1-Bunus-6-metokcuTetpasosy-1 (Il) ¢ moqrH KovmMuye- 
‘BEHHBIM BbIXOJOM. I]pH HarpepaHHu KapOuHouia II B BakyymMe BO,OCTpyHHoro 
acoca IIpH Temnepatype Bpliue 120° mpoucxoguT yacTHyHad ero AerupaTauna, 
ITOpPad UWPesBHyaliHO YCKOPHAeTCA IPH MOOaBKe pa3sJIMUHbIX MeruApaTUupyto- 


Va Vl 
16) OH 


Gig ‘CH)=CHMgBr = ge 
— ———————__—a- 
CHO 
CH,0 : CH;0 ; mT 


II 


MX areHTOB M JjaxKe Mpocroro necka. TakuM OOpa30M, yasOCb NOJIyYYHTb C 
IXOOM 47% UHCTHIL 1-puHua-6-meToKcH-3,4-quruyponadtTaJnH (II) — Bax- 
si TIpoMexKyTOUHbIi MpofyKT MpH CHHTeSe CTEPOMAHBIX COeAMHEHHH, POj- 

‘BeHHbIX 9cTpoHy (*) 
TlomyyeHubli Aven III nerko BceTymaeT B JHeHOBbIe KOHJeHCalHH, ObICTpO 
JMHMMePH3yeTCA H CHJIbHO OCMOJAeTCA MIpH MeperouKe jaxKe B_ BbICOKOM ee 
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Kyyme. [losToMy yka3aHHble, [MeHOBbIe KOHACHCaUMH wemecooO6pasHee IPOs 
WuTb Oe3 BbIeweHua AueHa II] B uMcTOM Buye (us6eran ero NeperoHKH) WJ 
HemocpeCTBEHHO c KapOuHOwOM II, KOTOpbId MOET AerHApaTHPOBATbCAB y 
JIOBHAX J[MCHOBOFO CHHTe3a. TaKHM OOpa3s0M ObIJIM OCYLIeCTBJICHbI KOHJCHC 
uuu yuena II] c MafeHHOBbIM aHrHApHAOM H XHHOHOM M C XOPOIHMH BbIXx 
amu Tlolyvenbr cooTBeTcTByioulve agaykTbI (1V) u (V): 


co ms Z a 
po Eee ig) 
CG ‘i SARL nal Za 4 
paces eeeeess | po st mae 
CH,O cH,07 CHO 
1V 


Ill 


IIpu BoccranopseHuu afyyKTa (V) WHHKOM B yKcycHOM KHcJloTe Nomy4y 
TeTpalMKJHYeCKHH JuKeTOH UMc-paga (VI), KoTOppId mpH NpomyckaHuu ye 
LEJIOUHYIO OKHCb aJIIOMHHHA usoMepH3yeTca (M0 C4) B TpaHc-H30mep (VII 


CH3;COOH 


re) O 4 


OH7 ee HG hes 
r?» —__ — 
CH,O CHO CH;0 


Vi vil Vill 


IIpu KaTamHTHyecKOM JeHCTBHH KHCJIOT Ha TpaHc-7uKeToH VII npouex 
WMT OOpaljeHHe HM Apyroro acHMMeTpuyeCcKOrO WeHTpa, a TaKxXe CBHI BO} 


H30MePHbIM TeTpauHkJHYeCKHH KeTOH wWuc-psga (VIII). Tor xe quKketon VI] 
nowyyaetcA pH HarpeBaHuu AuKeToHa VI c yKcycHOH KHCJOTOH. 


alleTaTOM METHJIAMPMApopesopuuHa NPHBOANT C BbIxoOWOM 41% Kk OOpasoBaHH 
2,3-qumeTuan-A?-nuKsJoreKceHoHa- 1. : 

CoBeplueHHO aHaJIOrMyHO MpOXOAMT peakiluA MarHHHOpoMBuHHsa c apupa 
MH CHOJbHBIX (OPM AHrHApopesopyuHa HW MeTHIAUrUApopesopunHa (1X) 
(X). B pesybprate sToH peakUHH NosyuaroTca c BbIxXO,OM 70% cooTBeTCTB 
tome AveHo (XI) u (XII), aBasiouMecd BaxKHbIMM MpOM@ExXyTOUHBIMA Hp 
AYKTaMU JIA MOJIHOTO CHHTe8a CTEPOHAHBIX CoequHeHHH (7, *). 


OH 
Hy R= 'GH, R nay R R XI Roe 
GH; R’ = 4s0-G,H, sebipes Ge litg 2 IT R= 


R'O R'O O 


B oTjeabubIx OMbITaX C MarHHfi6poMBHHUJIOM MBI Cc ycnexom 3amMeHad 
TeTparulpoypak %-MeTHJITeTparugpodpypanom. TlonbirkH TpHMeHeHua HeK 
TOPbIX APYrHX UMKJIMYeECKUX spupoB, uMeHHO 2,2-,uMeTUJITeTparujponupaHna 
MMOKCaHa M 2,2,5,0-TeTpametuiTeTparuapoypana, He yBeHuamucp ycnlexo 


IKCHEPHUMeHTANbHAA WacTh 

Tlonyyenue 1-BuHus-6-meToKcuTeTpasona-1 Dn) Kae 
MaPHHCBbIX CTPy2KeK, AKTHBUPOBaHHbIX CJleqamMu Hoga, B 50 Ma aG6c. Terpa 
ruqpopypala Mpa nmepemMewmMBanun u HarpeBanHHn jo 30° pHOaBiasw B at 
Mocibepe a30Ta pactsop 33 r cBexenpHroroBeHHoro OpomMucToro BHHHAa 1 
30 mua Terparnypopypana. Tlocné npu6apnenna mipHmMepuHo '/, pacrBopa vepe 
10—15 Muu. Hauaacb peakuna, u KOOY OxaKTaIM sMe_AHOH BOOTH, oO 
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BPEMEHHO pHOaBAA pacTBop Opomuya Hu nosepxKuBaa Temlepaty py 
J—45°, uTO 3aHssI0 OKo0 20 Mun. 3aTem cMeCb KHMATHIH Momaca, Oxwa- 
it Qo —20°, pasOaBusn 70 Mua ac. spupa nu mpHOaBarnan pactsop 12 r 
PMeTOKCUTeTpaviona (I) (T. ma. 78°) B cmecu 10 ma TeTparHApopypaua u 
) ma stupa npH Temiepatype oKoo —15°. Cmecp NepeM@lUIMBasH 3 yaca 
MM 9TOH TemMepaType H ocTaBHM Ha Houb. Ha ypyroit JeHb oOpasopaBilly- 
CA CyCIeH3Hio HarpeBasIM WO Cmadoro KuMeHHA 2 Yaca, OXANIM UM EbIWIH- 
1B cMecb 32 r xsopucTroro ammMonua u 200 r apna. OQpupHblt cow oTye- 
11M, BOMHBIM COM [BaxKKbl SKCTParHpoBasH 3pMpOM, OODEAMHEHHBIe apap- 
a1€ BLITARKKU CYIUHJIH CyIbPpaTOM HaTpHA, CPHMbTPOBaM H OTTOHAMHM pac- 
sOPHTeJIM (MOA KOHeLL B BakyyMe). B ocraTKe mouly4eHO CBeTVIO-2KeJITOe Maco 


4 r) c np 1,5622, npegcrapamousee coOoft nowt uucrpiit 1-Bunua-6-mer- 
<cuTeTpavo- | (II). [eperonka B Bakyyme (Macca cHJbHO MeHNTCH) Java 
2 r (86%) KapOuHoma II c tT. Kun. 116—117° mpx0,5 mm; n3 1,5635; 
0 

MOL12. 


Haligeno %: C 76,6; 76,7; H 7,85; 8,0 
Cy3HigO2. Brruncneno %: C 76,4; H 7,9 


AJlerugpatranuua 1-BuuHua-6-metokcuterpasona-!1_ (Il). 
wecb 4,7 © HelleperHaHHoro KapOuHosa I] u 1,5 r oObiKHOBeHHOrO MecKa 
irpepaH mpuH 120° B BakyymMe 6—7 mm. JleruypaTauua Havaacb HeMel- 
*HHO H 3aKOHUHJacb Yepes 6—8 MHH., 4TO ObIIO 3aMeTHO HO YMeHbILeHHIO 
MICHHBAHWA H TpeKpallleHHio BbIAeeHHA BOAbI. PeppakuuA peakWHOHHOH 
f€CH MOBbICHaCcb AO 1,6050. IIpu neperonke mosyyeuo 2,0 r (47%) quena III 
T. Kun. 102—106° mupu 1,5 mm; n> 1,5935 (4). 

IIpu cmemenuu quena II] c 6Gex30mbHbIM PpacTBOpOM MasJIeHHOBOrO aHrHy- 
aja c pasorpepaHHem oOpa3yetca aymyKT IV, Barxoq 70%, T. na. 202— 
3° (®). C MeHbINHM BBIXOJ0M afgyKT IV oOpa3yetca pH KuNAYeHHM Kap- 
tHovia I] c MaseHHOBbIM aHTHApHOM B pacTBOpe KCHvIONA. 

Kouyencaunua 1-BHHua-6-MeTOKCH-3,4-qRuUruApoHahpta- 
uua (Ill) c xuHOHOM. K pactsopy HeneperHanHoro queHa III (nomyuen- 
ro u3 2,5 r KapOuHoua II) B 20 Ma meqaHOuH yKCyCHOH KHCJIOTHI WOOaBHIN 
WH TlepemeulMBaHHu B aTMocdepe asz0Ta 1,2 r xHHOHa. Yoxe yepe3s 5 MHH. 
(aH BbIlalaTb KpUCcTaJbI afyyKTa. Cnycta | vac KpucTaIbI OTCOCaJIH 
\TIIPOMbIIH XOJIOHbIM MeTaHosiom. IlomyyeHo 1,8 r (47%, CuHTad Ha Kap- 
qHos II, u 52%, cuuTad Ha xHHOH) 3-meroKcu-A®16-y30acTpoxpH3aqueHsu- 
ya-15,17a (V)* cr. ma. 156—159°. Uncrerit quKeTOH uMeerT T. 11. 165—166° 
{3 MeraHoma) (*). 

Flanrenorlge Gall osad (sds leOy2- nO 
Cy9Hi,03. Bpruncmeno %: C 77,5; lal (ah 
_C tleperHaHubim QueHOM BbIXOR cocTaBlAeT 86%. 
Bocctanopaeuve agaykta V. B pactrsop 1,15 r aggyxta V B 
[5 Ma yKcycHoH KHCJIOTbI BHeCJIM pH MepemMeiuMBaHHH B aTMoOcepe, asoTa 
85 r wHHKoBol mpi. Cmecb nepememmBanu 17 Mun. upH 20—22°, dusp- 
OBAJIH, OCAOK NPOMbIJH TOPAYHM OeH30JIOM HM CUJIbTpaT yNapuBaJM B Ba- 
vyMe. Ilomyueno 806 mr (70%) 3-meroxcu-A®-us0acTpaxpusanenquona-15,17a 
Ml) c vr. na. 192—193° (u3 9THaleraTa). 
Haittzeno % C 76,8; 76,7; H 
CypHo9O3. Beraucneno % C 77,0; H 

Usomepusanua wuc-quKxetToua VI oq BAHAHHEM WeO- 
efi u KucuoT. Pacrsop 273 mr yuKeTona VI B AMOKCaHe 341MM B KO- 
HKy, cosepxKapuryio 25 MA MemOUHOH OKHCH aJIOMHHMA (COMep2KUT 2% 
(KOO Kavi), Cjlerka CMO¥eHHYyIO MeTposeHubim apupom. [ocne BbiqepxKKu 
) MMH. B aTMoccbepe a30Ta MIPOAYKT BbIMBIBaJIM AMoKcaHOM. PacTBop ynapu- 
i B BAKYYMe HW OCTATOK KPHCTasM30Bamu u3 MeTaHova. Iouy4eHo 138 mr 


j00; O59 
.o 


6 
6 


4 Homenksatypa MOUMILMKIMUeCKHX coeyquHeHHH cormacno MW. H. Hasaposy (?%). 
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(50%) 3-meroxcu-A%-actpaxpusaneHyuona-15,17a (VII) c T. tad. 168—170 
Unctolit uKeroH nuaputca tip 174—175° (43 MeraHovia). : 
Hafimeno %: C 76,7; 76,9; H 6,8; 6,8 

. CygHeO3,. Bpruucaeno %: C 77,0; H 6,8 | 

Pacrsop 100 mr_uuc-quKeroua VI B 10 Ma yKCyCHOM KHCOTBI KUNATHD 

B aTmociepe a30Ta 3 aca. Iloce OTTOHKH paCTBOPUTeJA B BaKyyMe H KpI 
cTavlIM3alHH M3 MeTaHovia BbIyeteHo 21 mr 3-meroxcn-A8®)-y3039cTpaxpH3e 
HeHuona-15,17a (VIII) ¢ r. na. 151—152°. Uucrbi AuKeTOH MlaBuTca Mp 
154—155° (m3 MeraHouvia). | 


Hafineno %: C 76,9; 76,8; H 6,75; 6,7 
CypHe9O3. Baryucneno %: C 77,0; iH 6,8 

M30mepu3auua TpanHc-AuKetToua VII. Pactrsop 45 mr Tpaxd 
mukeroua VII 3 15 ma GeH301a KMNATHIM B NpHcCyTCTBHM 7,5 Mr n-TOJYOM 
cybpoKUCcsIOTbI B aTMocdepe azota 4 yaca. Tloce HeiiTpamMsaunH OuKap6d 
HaTOM H OObIYHOM OOpa6oTKH BbIfeneHo 19 mr (42%) omMcaHHOro BbIll 
wue-quKeroua VIII c r. na. 150—151°, He faBulero yempeccuu c Tpegb 
TYWMM OOpa3ilomM. 
Tlonyuenne 3-punua-A?-yuKaorexcenona (XI). K marnuy 
OpoMBuHuy, NOyYeHHOMy u3 7 Tr MarHua HM 32 r OpomucTorO BUHHAa B 7| 
MJ TeTparugpopypana, oxaxjeHHoMy Ao —15°, npHOaBsAM Mp nepemelly 
BaHuu pactBop 15 r 3-sTokcu-A?-unKsorekceHoHa (IX) (tT. Kun. 80° mp} 
1,5 mm; n> 1,5060) Bs 20 ma tTerparuypodypaHa TakHM oOpasoM 4TOOE 
Temmepatypa He MOJHHMasacb Bbllue —I10°. Cmecb OCTaBHJIM Ha HOUb Bi 
JbsAY, a Ha cmeqyouui JeHb Harpepau nogwuaca npH SO—60° u oTroHsay 
B CJlaOOM BakyyMe TeTparuypopypaH (75 Mu). [lomyTeepybii ocTaToK pas 
6apusu 100 ma acupa, oOpadotamu 50 r wba, a 3aTeM pazOaBsIeHHOH CG 
JIAHOH KHCJOTOH pH O°. FlpoxyKT akcTparHupoBasIM SPUPOM, SKCTPaKT Mpc 
MBIBaJIH MOCJIe€OBaTeJIbHO pacTBOpaMH THOCysIbiata HaTpHA, COJbI, BO,OH | 
cyluMaM cybipatom maruus. TleperonKoli BbigeseHo 9 r (70%) 3-BHHHa-A® 
UHKJOrekceHoHa (XI) B Bue GeCUEeTHOH %KHAKOCTH Cc T. KH. 82—83° Mp! 


4mm; ny 1,5488. 

Hatimeno %: C 78,9 ; 78,6; H 8,2 ; 8,2 
C,H, 0. BpryucsieHo %: C 78,65; H 8,20 

Tiuuutpotexusruypason nuasutcs npu 169—170° (us cnupta — quoKcaHa) 
imenon XI npuw xpaHenuu Ha 3-feHb NpeBpalilaeTcA B CTeKJOBHAHY!O Maccy 
Tlonyuenne2-mMetua-3-BuHua-A*?-yuKknorekceHoHa (XIp 
AHaJOrMyHbIM NyTeM W3 MarHHHOpoMBHHHa (MOTyYeHHOrO u3 7 T MarHHd | 
31 r O6pomuctoro BuHHa) w 20 r 2-meTus-3-nu300yTOKCH-A?-l1MK JOreKCeHOHE 
(t. Kun. 103—105° npu 0,5 mm; np 1,5015) nomyueno 10,7 r 2-merna-3 
BuHus-A?-wuksorekceHoHa (XII) B Buse Culerka  xKesTOBATOH %XHKOCTE 
NOJMMepH3yrlouleHicsa pH xpaHeHun c T. Kun. 67—68,5° npu 2 mM; n71,5519 
2 0,996, uTO copnaqaer C mHTepaTypHBIMH JaHHEMn (7). [lpn oxnaxqeHH 


AMCHOH S3aKPHCTAJIMSOBbIBaeTCA WM MviaBuTca npH —14°. J[uuHutTpodenusrnp) 
pa3soH TwaBuTca mpH 178—180° us cnupta — quoKcanHa. 


Usctuty? oprannyueckol xumun um. H. J. 3enuncKxoro Ilocrynuao 
Axkajlemuu Hayk CCCP 24 TT AGS Ter 
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XHMH 


Akayemuk A. B. TOMUHEB, Tf. M. MAMEJ(AJIMEB, A. H. KHCJIMHCKHM 
u T. H. AHHKHHA 
NOJIYYEHWE KCHJIOJIOB = AJIKWJIMPOBAHHEM 
HW AEAJIKHJIMPOBAHHEM APOMATHUECKHX YPJIEBOJOPOJOB 
B MPACYTCTBHH CHHTETHYECKHX AJIKOMOCHJINKATOB 


PeakunaA JeaiKHMpOBaHHA HM COMNpAxKeHHOTO aJIKUJIMpOBaHHA apomMaTuue— 
KUX YIJI€BOJOpOAOB B MPHCyTCTBHH pa3JIMYHbIX KaTaIM3aTOPOB M3y4aacb. 
HOrHMH aBTopaMH. BowbuIMHCTBO STHX HCCeAOBaHHi Obi NOCBALLeHbI pa3- 
aOoTKe MeTOJa NOyyeHHA TOyona. B HanOonee paHHux uccreqoBaHuAX. 
™) ObiI0 NOKa3aHO, 4TO XMOpUCTHIi amioMHMHUM CnocoObcTByeT TeYeHHIO peak- 
HH eaJIKHHpOBaHHA HW COMPSAKEHHOFO AJIKHJIHMPOBaHHs APOMATHYeCKHX yrvie— 
Aoponos. Ilosquee Opin OnyOJHMKOBAaHbI pe3yMbTAaTbI pAa SKCIEPHMeHTaIb- | 
bIX paOOT MO KaTaJIMTHYeCKOMY MpeBpallleHHIO Pa3HUHbIX apOMATHUeCKHX. 
PI€BOAOPOAOB B MpPHCyTCTBHH xXsOpHcToro amomuHuA (° 8). B nocnequee: 
peMA B CBA3H C WIHPOKHM IIPHMeHeHHEM aJIIOMOCHJIHKAaTHbIX KaTaJIM3aTOpOB. 
Tlepepadorke nedru OHH Ob Tak2Ke YCHeWIHO HCMOMb30BaHbI JIA aJIKHJIApo- 
aHHA UH JleavikKHJIMpOBaHHA apOMaTHYeCKHX yrvieBoyopojos (14). 
Pe3ybTaTbI HCCIeOBaHHA TO CHHTe3y TONyONAa JeMeTHJMPOBaHHeM pa3— 
MUHbIX MeTHJIOCH3OJIOB H COMPs2XKCHHbIM MCTHJIMPOBaHveM OeH30a B IIpHcyT- 
BHU aJIOMOCHJIHKaTOB ObIJIH COOOULEHbI B HaluHX TpeAbiAyuHxX padotax (12-1), 
3a mocneqHee JEcATHMETHE MPOM3BOACTBO PasJHYHbIX BUAOB CHHTETHYECKOrO» 
OJOKHA MOJYYHJIO WIHpOKOe NpOMbIIeHHOe pa3sBuTHe. YcnexH NMpuMeHeHuA 
‘OJMSPUPHbIX BOJIOKOH, B YACTHOCTH POCT MPOHSBOACTBAa TepHwieHa 3a pyOerxKom,. 
OYCOBUJIN HEOOXOJUMOCTb BCEMEPHOPO PasBUTHA TPOMbILUIJICHHOrO NOJyyeHHA 
apakcnuona. OHM H3 NepCNeKTHBHbIX HalpaBJIeHHH MpOW3BOACTBa N-KCH— 
‘Ona, Kak OblIO NOKa3aHO HaMH (!4), ABJIAeTCH Tpolecc H30OMepHOrO Mpespalie- 
(MA M- VW O-KCHJIOJIOB B N-H30Mep, JI€rKO OCYLIECTBIACMbIN B MIPHCYTCTBHM CHH- 
€THYCCKHX aJIIOMOCHJHKaTOB. Kcusoubl MOryT ObITb CHHTC3HPOBaHbI Ha OCHOBE 
leAKUHH JeasIKHJIMpOBaHHA MW COMPAXeHHOTO aJIKHJIMPOBaHHA APpOMaTHYeCKHX. 
PIEBOJOPOAOB. 

Tlepenoc MeTHJIbHOM rpylMbl UH peakUMA CONMPAXKEHHO"PO aIKUMMPOBaHHA TO- 

yoa B Mpollecce JeaKHAMPOBaHHA PasIMUHbIX MOMMaIKUMIOCH30N0B He HC- 
ieqoBaubl. M3yyenve STUX peakI{Mii MpHoOpeTaeT B HACTOsIee BPeMA BaxKHOe 
(PaKTHYeCKOe 3HAYeHHe H pecTaBAeT HayUHbIlt MHTepec. 
B gaHnolt paOore MpuBeeHbI pesy/bTAaTbI HCCJIEQOBaHHA PeaKIUMH MeasKH- 
ee TIPOMbILUJICHHbIX OOPa3LOB MOIHMeTHJOeH3OJIbHOH (pakWHH WH CO- 
P©2KeHHOFO AJIKUJUPOBaHHA TOJyOa B MPHCyTCTBHH aJIOMOCHJINKaTHBIX Ka- 
‘aJIM3aTOPOB. 


QKCTIEPHMeCHTANAbBHAA WACTH 


, 
‘Oyla © Me€THJOBbIM CIHpTOM HapsA,y C TOJYOOM OOpa3yeTCA SHaUHTebHOe 


<OJIMYCCTBO MOJUMCTHIOCH3OJIOB. OTH MpPOAYKTb! ABJIAIOTCH OTXOJOM MpoH3— 

,0NcCTBa HM He HaxOAT ceOe WeHHOrO MpaKTHYeCKOrO TIPHMCHeHHA. — 

_ B xayecrBe WCXOAHOrO CbIPbA ObIJI HCMOIb3OBaH MPOMBILLIJIeHHbIN o6pas3ell. 

MOMAHYTOM MOMHMeTHJIOECHSOJIbHOH pakuHH, XapakTepH3yl0UMHCA cule y1o- 

(MMH OCHOBHbIMH MOKasaTeJIAMH: HavaJiO KHIeHHA 152°, ya. Bec 0,9256, Koa- 
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YB Mpouecce MpousBoscTBa TOsMyOIa Ha OCHOBe peaKUMM KOHeHCalHH OeH- 


pullvent pedpakunn 1,5339, mom. Bec 140, HoHoe GHCIO 18,3, cys1bpupyemoc 
100%. Coyepxanue TpuMeTHOeCH30JIbHOH PpakUMH, BbIKHNAaOUlen B Mpeevé 
165—175°, coctaBaano oxono 31%. CymMa dpakUMi, BbIKMNaIOWHX oO 195 
Opita 38,5%.- OcnoBHad Macca ucxoqHoro mpoxyKtTa (oKo0 60%) BbIKUMas 
Bplue 200° u mpeycTaBiana CoOoK CMecb TeTpa- MIeHTa- Hi reKCaMeTHJIOeH30J 
(IIpeHMyLIeCTBeHHO = TBE 
CoeqHHeHHH C BbICOKHMM Tek 
nlepaTypaMu laBJIeHHs). 
CKOJIbKO MTOBbIIMeCHHOe HOHE 
YHCIO MpodykTa OOyCJOBIEF 
HasIMuHeM B HEM HeOOJbLION 
KOJIMYCCTBA TIPOH3BOHBIX CT 
pola W A pyrux HenpeeJbHB! 
coe HHeHHH. 
B kauyecTBe BTOpOro KOK 
TIOHEHTA CbIPbA Ob HCHO 
30BaH TOYO KOKCOra3oBo 
mipousBoyctBa. Tlocnequnn ¢ 
epxKasl cee Oensoa Cc Mp 
MeCAMH HeOOJbIIOFO KOMMYeC 
Ba JICTKUX OeH3HHOBBIX (pal 
muh (Menee 1%). Yq. Bec ef 
Opi 0,8669, KosdpuyHen}r pe 
dpakuuu 1,4970, OpomHoe UE 
co 86 s0,2,_ = cy mbcpupyemoci 
100%. OnpiTni TpoBO,usHCb 
aO6opaTOpHOH yCTaHOBKe Ipé 
TOUHOTO peakTopa (puc. 1). 
KatamuTuueckouw mepepa 
OoTKe NosBeprasacbh CMeCb TE 
JyOJIa C NOJMMeTHOCH3OJIbHO) 
dpakuner. Becopoe OTHOUIeHH 
MX B CMeCH OblI0 2: 1. B Ké 
yecTBe KaTaH3aTopa Oblwin UW 
IOJIb3OBaHbI CHHTeETHUeCKH 
aJHOMOCHIMKaTbI © OaKHHCKH 


J 
HM YTPpO3SHEHCKHX KaTaJIM3aTOp 


‘Puc. 1. JlIa6opatopHan ycTaHoBKa MpoTounoro peaK- HBIX (paOpuK. 


Topa, padoratouero nox aBlenvem: J — cbIpbeBaa i 
OropeTKa, 2—nHacoc, 3—peaKktop, 4— MaHomeTp, Bowiu MPOBEACHbI OTIBITRES 
5 — 9eKTponeub, 6 — peyKUHOHHLIM BeHTHb, 7 —  HU3YYCHHIO BJIMAHHA TemMMepa 


XOJOMMIbHUK-KOHMeHCAaTOP, 8 -— IpHeMHUK, 9—m0- TYPbI, MaBJIeHHA, CKOPOCTH - 
rometp, 1/0 — ra3omerp, 11 — TepMoperyaatop, 12-- OMpeeeHbI ONTHMAJIbHbIe ye 
pestle, 13 — ranbBaHomertp 

JIOBHA KCHJIOJIbHOTO pe2KHM| 

mpomecca. ; 

IIpu Temnepatypax Huxe 420° KoHBepCcHaA BbICOKOKHMAMLUX NOMMMeTH GEE 
30JIOB, PaBHO KaK AJIKHJIMpOBaHHe TOyoONa C MOYYeHHeEM HH3KOMOVIeK JAP Hbl 
APOMATHYeECKHX YTICBOMOPOAOB HMeM orpaHuuenHoe 3HayenHe. [loBpIUeHH 
TemMlepaTypbI OMarONpuATCTBOBAMO TeYeHHIO peaKUHH, MH MAKCHMAaJIbHbI sdbpeK 
oOpa30BaHHA KCHIONOB Obl JOCTHrHyT B HHTepBase 470—480°. 

IIpu armoctepHom JaBieHuu u Temmepatype 480° KaTanuruyueckasa nepepa 
OoTKa MpOfyKTa He COMpOBOXamacb NOWyYeHHeM OONbWIUX KOMHYECTB KCHAO 
JoB 4 Oen30ua. Tloppmmenve JaBnenua (3—10 arm.) 3amMeTHo ycuuIMBasO TeNeHH 
peakUHH JeaKUIMpOBaHHA MW COMPAKeHHOLO AJIKHJIMPOBaHHA HCXOJHbIX apOMa 
THYCCKUX YIIeCBOAOPOROB HW MIPHBOAMIO K COpasoBaHHIo Jo 26—29% Kcn00) 
wu 10—12% GOeH30uNa. }: 

IIpu OnTHMasbHbIX YCJIOBHAX Mpouecca Opa mpoBeyena cepus onal 
J\anuple ana3a UCXOMHOlt CMecH M XapakTepHoro OOpasila KaTanM3aTa IpHBe 
Aeubl B Tabu. 1. 
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} TaOauna 4 


es K 
Cripbe Towyon : nomumeTHNIeH- Adnan saz, 


SOJIbHaA dbpakuHA = 2:4 


napa. 10 arm., T-pa 480 °C 


XapakTepucTuka npogyKta 


BHIXOA (pp. B 20 BBIXOL ‘bp. B 20 
Bec % 7B) Bec. % 9) 
4avi0 KHneHHa, °C 78 68 
PAKUHOHHBH cocTasB 
iho 50° = = = = 
0—76" ~ = 0,24 41,4532 
76—78° A 0,10 1,4799 
78—83° 0,21 1,4701 11,50 1, 4998 
83—88° | 0,18 41,5004 
88—103" 0,49 1,4879 1,18 41,4984 
03—108° sie 1, 4924 1,96 14978 
08—113° 63,38 1, 4952 44,57 1,4967 
A3—118° 0,13 41,4924 0,43 1,4953 
18—125° 0,16 1, 4924 0,40 4 ,4955 
zo—136° 0,30 4 ,4934 1,26 1, 4962 
(36—144 0,36 1,4949 26,03 1, 4988 
44—149° 0.38 41,4984 0,51 41,5034 
9—160 0,58 1,4988 0,93 4,5015 
60—165° 0,30 1,5028 1,25 1,5003 
65—175° 6,84 41,5055 5,50 1,5048 
5—185° 5,65 41,5074 0,90 1,5133 
5—200° 0,83 1,5114 — = 
00°— koHel| KHneHHA 1,58 1,5128 cS — 
HEIL KHMeHuA, °C 200 180 
Wl. BbIXOZ, Bec % 82,88 96,94 
aTOK, Bec. % 16,49 2,82 
TepyH, Bec. % 0,63 0,27 
0,8834 0, 8692 
: 1,5076 41,5024 
WHOe FCO 7,68 2,9 
Mibbupyemoctb, % 100 100 
ymunospou xHM. cOcCTaB 
: oObemMEH. % 
lenpezembubie 3,4 ~1,4 
\pomaTuyeckue 96,6 98,6 
JamTeHb! + lapadeub! ~- — 
.akuHaA 78—83 °C 
sEIXOM, Bec. % ~0,1 41,5 
. = 1,4993 
qe = 0,874 
tymbupyemocth, % - 100 
SpoMHOoe 4HCVIO = 0,16 
Dakmua 108—113 °C 
BEIXOT, Bec. % 63,38 4h, 5% 
ys 41,4952 14,4967 
a 0, 8630 0,8667 
yab@upyemocThb, % 100 100 
POMHOe YHCJIO 0,2 0,08 
akiwua 136—144 °C 
‘BIXOT, BEC. % 0,36 26,03 
on 41,4949 1,4988 
720 = 0,8683 
yubdupyemoctTb, % = on 
pOMHOe HCO 
iTepHaNbuHUH Ganauc, 
9 
Bec. % Ha Cbipbe _ 92,0 
LaTasHu3aT Zs 3,3 
OKC =a 2,2 
a3 a, 2,9 


IIpu remneparype 480°, Aapsenuu 10 aTM., CKOpocTH Mpolycka 05:lu 
OOJDKUTebHOCTH WuKJa | ac BbIXOJ| KaTasM3aTa, KOKCa M Ta3a COCTABUIACT, 
>TBeTCTBeHHO, 92; 3,3 u 2 Bec. % Ha cbIpbe. ITpoucxoqur rryOokaa KOHBEp- 
q MOJUMeTHIOCH30bHOH cbppakuuH. CoeprkaHue ee CHH2KaeTCA OT 33% 

spippe Jo 11,4% BKaTanusate. SHaYHTeNbHAA YACTb TOMyOsa aNKUIMpyerca 
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WOAH, +. 112, Ne 6 


c o6pa3s0Banuem Kcuso0B. KomuyectBo ero yMenbulaeTca OT 66 Jo 48%. Yi 
Bec IposyktTa cHwxKaetca oT 0,8834 Ao 0,8692, Konel| KHMeHHA KaTasH3aTa CC 
crapset 180°, noquoe uncao 2,9, cymEpupyemocTp 100%. 

Bulxoy KcuO0B M 6eH301a, KAK BUAHO H3 JaHHbIX MaTepHaJIbHOrO OaNanc 
(ra6n. 2), papeH *35,6 r, uro cocraBneT 81,5% Ha U3paCXOOBaHHoe 8 
OMMH MpOXo o6uee KOMYeCTBO TOyOIa MH pakUHH MOsIMMeTHIOCH3OJIOR 
Pacxol Towyona Ha oOOpa3s0BaHHe KCHJOMbHOM WH CYMMbI KCHJIOJIbHOH MJ 
6eH30NbHO (pakuui cocrapmaer, cooTBeTcTBeHHO, 86 Hu 59%. CrleKTpaJIbHO 

HcCCIeJOBaHHe  KCHJIONbHOH dpakun 
TaOauna 2 oKa3aslo IpucyTcTBHe B Heli 20—259 
n-Kcuyiona, 45—50% m-KcunonNa 


= Lot 
a Se & ~ 20—25% o-KCHJIOIa HM HESHadHTeJIb 
‘ 3 Q 8. a HOro KomMYeCTBa ITHMOeH3ONa (2—3%) 
) os . 
5h ESS = Seen ee Huskoe cojepxkanne STHIOeH30JIa BBI 
RB i Qa 5 ° | 
2 ke fe.) se TOAHO OTIMYaeT NOJYYeHHbIM MposyK 
OT MpOAYKTOB A pyrHX MpPOMbILIVJIeCHHBL 
Z are t, ine IIpOUeCCOB MpOW3BOACTBa KCHVJIOJIOB. 
e€Hs , 
Toyo 65°71 44,8 oneee lk Pecypcbl NouHaIKMsIapOMaTH4eCckh 
CHuIOJIbHaA Bea 26,0 24,8 
Kea en eP YruleBOJOPpOAOB MMpOJIM3HOTO, KOKCE 
ceotbHan op. | 32,8] 10.5 22,3 | =, ra30Boro IIpOv3BOACTBa H MPOMBILJIeH 
KC aa , ba ie i] 
a3 - 2,2 z 2,2 HbIX Tpoweccos myaTdpopmMunra, ruApa 
ete ten eae es 2,5 cbopMunra H Ap. CO3a1oT peaJIbHy!0 OC 
Uroro |100,0| 100,0 | 43,7 | 43,6 HOBY JIA IIpaKTHYeCKOFO HCIIOMb30Ba 


HHA peaKIHH JeaKWJIMpOBaHHA HU Ce 
IIPAXKCHHOFO aIKWJIMPpOBaHHA apOMaTHYeCKHX yrueBogqopoyos. MccseqoBaHHbih 
Tmpouecc HMeeT pA UpeuMymecTB Tepe CYyWIECTBYIOWLMMH IPOMBILLUJIeHHBIM} 


SHAYMTeIbHO YBeCJIMYMTh pecypcbl Napakcuosa. 


VUuctutyt HeprTu Tocrynuo 
Akafemun HayK CCCP 6 Il 1957 
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: PHSHYECKAA XHMHA 
: 


O. M. BAHOrPAJOBA, H. fl. KEHEP 
! Ww “JleH-KOppecnoHZent AH CCCP C.3. POTHHCKHU 


CCJIEMOBAHHE MEXAHH3MA CHHTE3A JMBMHWJIA 10 METOLY 
'B. JIEBEJEBA C MPHMEHEHHEM PAJMOAKTUBHOFO YIJIEPOJA 


| 
Alisa oObsAcHeHHA MeXaHH3Ma OOpasoBaHHA AUBHHHMa 3 STHNOBOTO cnupta 
eAaralcb pasJIM4Hble CxembI (*~°). B HacTosmlee Bpema HavOoulee OGOCHOBAaH- 
A MOXKHO CYHTATh CXeMy OOPasOBaHUA JMBUHHJa H3 STHIOBOFO cnupta, Npey- 
KenHyio IO. A. Topuupm (*) 4 HesaBucumo or Hero M. A. Karanom c corpyz- 
xamu (°) . Ilo sroli cxeme npegtionaraetcs, uTo OOpas0BaHHe JUBHHMAa 43 3TH- 
30r0 CHupTa Mpoucxog_uT B 4 cTaquu: 


1) 2C,H;OH -- 2CH,CHO + 2H, 
iCH;CHO = CH; —CHOH — CH, — CHO + CH; —CH'= CH — CHO + H,O 
: 3) CHs§—;CH = CH — CHO + C,H;0H + CHg — CH = CH — CH,OH + CH;CHO 
4) CH; — CH = CH — CH,OH >[(CH, = CH — CH = CH, + H,O 
- 
K CXOJHBIM BBIBOJaM MIpHIIH aMepHkaHcKHe yueuble KsBors6ayM, Toycext 
‘p. (°). OqHako OHM CUHTAaIOT, ITO MepeXOX KPOTOHOBOrO asIbyeruya B AUBH- 
I MPOHCXOJUT B OAHY CTayMIO NyTeM JeOKCHreHH3alluN, KOTOPaN pequosaraer 
Op6UnIo KPOTOHOBOTO aJIbJerufa B SHOJbHOH (bopme, Nepepacipeyesmenue 
Opoya MEK] y allcopOupoBaHHbIMH MOJIeKYJaMH STHJIOBOrO CMHpTa HW KpoOTo- 
s0ro aIberufa jlecop6uuto TloculeqHero B BHAe AHBHHHAa C OCTaBJeHHeM 
mopoya Ha KaTasusaTope. 
B wactosmeli pa6oTe cyemaHa MOMbITKa YTOUHeHHA CTaqHHHOro MeXaHH3ma 
a30BaHWA JUBHHUa 43 ITHMOBOTO CIUpTa C MOMOLIbIO MOJIEKYJI, MCYCHHbIX 
et eponom. 
1.Peaxkuua B caoe. [IpeqBaputTenbHO H3y4aNCcbh Tpesppallenna 
OBOrO CIMpTa H aJIbseruvjoB B acopOuMoHHoM cuoe. Jia aToro sTHOBbIL 
PT alcopOupoBaica pH KOMHAaTHOHM TemMepaType Ha KaTamus3aTope Jle6e- 
a, 3aT€M Ip MOBbIIMeHHH TemMMepaTypbl Oo 500° nponsBog_unach JecopounsA 
yuux mposyKTos peakuuu. Tlocmequne pasfenaiucb pasroukoli B BakyyMe 
JeHTUpULMpOBaMch MO 3aBHCHMOCTH yIIpyrocTu Mapa OT TeMMepaTypbl. 
Takum nytem Gpil0 MoKa3aHO, ITO B aXCOpOWMOHHOM CJl0e Ha KaTasMsaTope 
lelena STHOBbIM CIMpT MpeBpalilaeTcsA B ITHJIEH HM alleTasberuy M B HeOOVIb- 
< KolMuecTBax — B JMaTHNOBLIM sbup. J[MBHHU B STHX YCMOBHAX He ObWI 
apy KeH. 7 
[Ipopeyennoe aHasOrMaHbIM O6pasom uccueqOBanHe NpeBpalllenuu alleTasib- 
ila 1oKa3a10, YTO B aJCOpOMMOHHOM cil0e Ha KaTamusaTope JleOeqeBa OH 
gpalllaeTCA B OCHOBHOM B KPOTOHOBBIii albAeruA HM BbICLIMe MPOAYKTbI KOHCH- 
AM, IIpwvem OOpasoBanue KPOTOHOBOrO auibAerufa HaOsMOfalOCb ye pA 
HaTuoli Temneparype. IlomyTHo oOpasyetcx STHIeH HB H€3HaYHTeJIbHBIX KOJIH- 
‘Bax WBUUMIT. 
AccneyqoBaHue Upeppalilenuli KPOTOHOBOTO avibferufa MoKasaio, NTO OH 
3palllaeTca B BbICIIMe MpOAYKTI KOHJeHCalMM, STHACH HM AMBHHM. Ha6.1to- 
sch ~TakxKe He3HauHTembHOe OOpa3so0BaHHe alleTabseruga. Breyenne B 
ypOunOHHBI cOH HeOOAbINMX KOAMYECTB STHOBOFO CIMPTa IPH WSyYeHHH 
POUMH auberujoB yBeMUMBaeT BHIXOA AMBUHWNA Kak HS alleTampAeruna, 


WM W3 KPpOTOHOBOrO aJibyeruya. 


; 
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IIpupeyeHHpie JaHHble MOKa3bIBalOT BO3MOMKHOCTh CwleAyiouleH NOcJe Mowe 
TCJIbHOCTH MIpeBpallleHui B asCOpOWMOHHOM CuI0e: STHJIOBbIM CIIMpT — alleTaJi 
leruyl — KpOTOHOBbI anbyeruq — AUBUHUT. STO NOATBep%XaeT BOSMOMKHOCT 
oOpasoBaHuA J\iBuHusa 0 cxeme Topnua —- Karana, HO He AOKa3bIBaeT, UT 
3TOT HYTb ABJIACTCS OCHOBHBIM. : 

2,.Usyyenhuve’ reheTH¥YeCCKHX OTHOMeCHHU C Ti 
MOUbIO MeYeHHX MONEeKYa. JoOaBIAA B Mpolecce CHHTES 

K HCXOJHOMY 9THJIOBOMYy CIIMpTy Meyer 

Ta6uuna 1 uble C4 BemlecTBa, POJIb KOTOPHIX B TIpe 

mecce Hac MHTepecyeT, H u3y4aHn pac 
mpegenenue Cl4 B nposyKTax CHHTe3é 
MOMKHO YCTaHOBHTb B3aMMHbIe MpeBp 
S -“«WCHHA pasvIMUHbIX BeMeCTB B peak 
a WM CTeMeHb UX Yy4aCTHA B OOpPas0BaH 
s JMBUHUIa. ITO JaeT BOSMOMKHOCTH yet 


YqnenbHaa 
paaqHoakTHB- 
VUcxomnoe pawuOakTUB-| yocrp, nposy K- 

HOe€ BeLeCTBO H ero TOB peakIHH 

yHewbHad paqHuoak- 

THBHOCTb, HMM. Ha 4 mr 

BaCO; STHIO-} ayeranp- 


BBI Teri 
cnupt 


Tepepacnpeneue- 


Qrnnos. erupt 469 | 373 320 98 AMBUHHJa HW BLIACHHTb JOJIIO yuactias 


Srusos. cmupt 272 | 214 206 98 ero CHHTe3e FpyrHx MpOWeccos. 
Anetambyerux 280 47 45 100 VccneqopaHve MpOBOHJIOCb B MHa 


STHJOBbIM CHMPT, alleTableruf, STHCH, THITUNOBbIM sc—Uup UM AUBUHU. 

3. Ws0TOoONnHHH OOMEH cHUpTa c anbAerugom. MM 
culeqOBaHve, NpOBeseHHOe CO CMeECAMH MeyYeHOrO STHJIOBOrO CHUPTa HM alleTaJ bie 
ria 10Ka3aJl0, UTO B KOHJeHCaTe, NOJyyeHHOM B pe3yJIbTaTe CHHTe3a, ITHJIOBE 
CNHpT,. alleTaibqerHq WU JMBHHYJI 
MMeIOT OJIM3KYIO YeJIbHYy!O payuoak- 
THBHOCTb. OTA BEMMYMHA 3HaAdUTeIb- 


TaOnuna 


aO S 5 4 

HO HWKe yJeIbHOH payuoaKTHBHO- AREIRG ae 5S a3 

CTH HCXOAHOTO STHJIOBOrTO CHHpTa ao a8 oe 
(ra6n. 1). ata 2m ml 
B onpbitax, MpOBeJ/e@HHbIX CO CMe- 
CAMH MeyeHHOoroO C!4 alleTambyerujya Jle6enepa 300 |4—8 cex. OK 
C STHJIOBbIM CIMPTOM, MbI ONSATb T0- 200 | To xe 3h: 
JYUMM ITHIOBLIN CMUPT, H alleTaJIb- 24 | 1 4ac. Ui 
Hern c OM3KMMH YJeJIbHBIMH paylMo- pO ey Lars ie ‘1 
AKTHBHOCTAMH, M@HbIMMH, eM Bes KaTanusatopa o4 WW 9g Meake 0 
yAeIbHad palWHOaKTHBHOCTb UCXOJ- 21 | 2 ec. 3 


Horo alleTasbyeruya. 

Ha6sogqaemoe Hamu Mepepacnpe- 
WeleHve paMOakTHBHOCTH Mexy 
alleTaJIberHOM HM STHJIOBBIM CHHPTOM Ha KaTasM3aTope JleOeqeBa ABIAe 
CNleACTBHeEM TepepacnpeseneHua BOAOpoda MexKAy ISTHMH FBYMA MoOIeKyJa 
OTO TepepacnpeseseHvue MpHBOAUT K KaxKyMlemMycA Mepepacnpeyemenuio 
AMOaKTUBHOrTO yruiepoa. ITO — MIOOOMbITHLIM IpHMep MeXxMOIeKYApHOrO 
TONHOFO OOMeHA OJHOFO SJIEMEHTA, ABJIAIOULETOCA IPAMbIM CJIeCTBHeM OObIGHH 
XMMMYeCKOH peakWMH Cc TepemelleHvem J[pyroro 3JleMeHTa. || 

Buvs0crb yebHbIX paqHOaKTUBHOCTel alleTabyerusa, CUMpTa H JMBHH i 
TIOYYCHHBIX B STHX-OlNbITAX, FOBOPHT O TOM, YTOMpoLecc STOT pOHCXOAUD I 
it 


* B XKHAKOH cmMecH 9THMOBOrO cHpta CI 
YeHBIM alleTambAerujom (10%). 


| 


al 


MANY 


CKOPOCTbIO, 3HAUHTebHO TIpeBbilllaroljeH CKOpocTh oOpasoBaHua JUBAHEE 


4 


() 


Jlupunu oOpasyercs H3 CMeCH CHMpTa C auberHOM, B KOTOPOli M30TONHE 
OOMeH yrviepofla NyTem Mepepacmpeyenenun Boyopoya yxe cbakTuyecKH & 
BepileH. 

CkopocTb sToro Mpolecca ycOBHO MOXKHO XapakTepM30BaTb IPOMeHTOM I 
PpacipefeseHHA BOAOPOsa, BbIPaKaloulHM OTHOIMEHHE yeIbHOM palvoakTHBHOG! 
NOMYYeHHOrO CHMpTa K TOM yeNbHOM PauOaKTHBHOCTH, KOTOpaA NomyuHlel! 
Obl IPH paBHOM pacipeslemeHHH BCero paqwuoaKTUBHOFO yrmepojla 0 BceM Yrul 
poAcosepxallluM BelllecTBaM. 
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Uccneqopanne nepepacnpeyenenusn BOOpOa Ip pasHbixX TemMepatTypax 
OKasalO, YTO CKOPOCTb ero C NOHMKEHHeEM TeMIlepaTypbl Majaer MejwieHHO, 
-TaBaACh SHAUMTeMbHOH M IPH KOMHATHOM TemMepatype (Taba. 2). Jia BhiancHe- 
4A M€XaHH3Ma STOFO Mpolecca OblIo WpoBeseHO UccMeOBaHHe ero Ha THUMIHOM 
sruApupyioujem (ZnO) u yerugpaTupytoujem (Al,O;) Koutagyrax. Oxasaocn, 
ro Ha Al,O, nepepacnpeyenenue BosOpofa Mpovcxo_UT WOYTH TomHOCTHIO 3a 
IeMA, IPH KOTOPOM Ha JervAPUpyioleM KOHTakTe OOMeH JOCTHraeT BCerO JIHIIIb 
3% (TaOn. 2). Dro Jenaer BeposTHBIM NpeAMomoxKeHHe, TO mpolecc nepepac- 
DefeCHHA BOWOpofa He HMeeT OOMHX cTayui c Mpoleccom JeruspupoBanua 
1MpTa. Ilepepacnpejenenue BOJOpofa UMeeT MeCTO H 6e3 KaTasIM3aTOpa, HO 
OUCHb MaJIOH CKOpocTbio. Tak, 3a 2 Mec. cTOMHUS CMECH OHO JOCTHTVIO BCero 
3% . Mupimu cnopamu, Katanusatop JleGeqesa mp 21° yckopser u30ronnbilt 
SMeH CsHsOH c C;H,O npumepxo B 1500 pas. 

_ Baanmojelicrne alleranblervja HW STHOBOFO CHUPTAa MOXET CY2KUTb MOJesb- 

M peaklweli 4A B3aNMOjelicTBHA APyruX CNUpTOB U aJIbAerHfOB B Mpouecce 
edeylepa. Byqyau nepeneceHHbIM Ha CHCTeMy KPOTOHOBBIli alberuy, — sTuN0- 
al CIMpT, Mepepacnpeyenenue BOROpoOsa JOIKHO HeEH36exKHO IpUBecTH K O6pa- 
XBAHHIO KPOTHJIOBOFO CNHPTa, ITO TOBOPHT B NOJIb3y CXeMbI NpeBpallleHHA Kpo- 
HOBOTO aJIberufa B AuBUuHH M0 Popuny — Karany u TpyAHo cormacyercs 
MeXaHH3MOM JleoKcHreHusainu Ksotidayma, Toycentau Ap. EcrectBenuo jly- 
Tb, UTO ECJIM JEOKCHTeHH3allHA UMeeT MECTO JIA CHCTEMBI KPOTOHOBDIM astbje- 
1] — STHJIOBbIM CNUPT, OHA OJMKHA UMeETb MECTO H JIA CHCTeMbI MeYeHDI alleT- 
Ibseruyl — STHJOBbI CNHPT. ITO IpHBOAUTO Obl K OOpasoBaHHlo H3 MeyeHOrO 
JeTasbferuya paqvoakTUBHOrO STHJeHa, T. e. Tepepacupeyenenue Cl mexyy 
TeTaberHOM WH STHJIOBbIM CIHPTOM, KOTOPOe MbI HaOsIOJasIM Ha OMbITe, He 
demo Obl MecTa. 
4.WiccneRoBpanHune pOAUH KPOTOHOBOrO anbferuga. 
AHTe3 JMBUHHa H3 CMeECH STHJOBOrO CIIMpTa C MeYeHbIM KPOTOHOBbIM aJIbje- 
OM Ha KaTasM3aTope JleOexeBa IPHBOANT K NoWyYeHUIo AMBUHNA, yeubHaA 
WMOaKTHBHOCTbh KOTOPOFO 3HaYHTeJIbHO MeHbIUe YeJIbHOH palWuoakTHBHOCTH 
eXOJHOrO KPOTOHOBOrO avibyerufa. Hannwuve pafuoakTHBHOCTH B JMBHHMIe 
HO3HauHO FOBOPHT O TOM, 4TO KPOTOHOBBHI aJibderuy, B Mpouecce CHHTe3a Mpe- 
allaeTca B JMBHHHJ. 

Y JlesibHad paquoOakTHBHOCTb JMBHHYJIa, MOHWKeHHAA M0 CpaBHeHHWo C pauo- 
‘THBHOCTbIO HCXOJHOFO KPOTOHOBOTO aJIbJervla, ABIAeCTCA CeACTBHeEM pa3s0aB- 
+HHA efrO HeaKTHBHbIM J{MBHHHIOM, OOpas0BaBLUMMCA M3 STHNOBOTO cNupTa. 
Jib KPOTOHOBOTO aJIbjlervfa B OOpa3s0BaHHH HeaKTHBHOrO AUBUHHJIa M3 CMpTa 
DKHO OblIO Ob! BLINCHUTb MO YeNbHOM payqWOaKTHBHOCTH KPOTOHOBOPO aJiberu- 
, BbIJeJIeHHOFO 43 IIpOAYKTOB peakWMH. OfHaKkO B MIpOAyKTax peak KpOTO- 
BbIii aJlberuy, HAM OOHAPY2KHTb He ylaOcb, YTO CBHAeTebCTBYeT O JIEPKOCTH 
JeBpamlenuii ero Ha KaTausatTope JleOegqeBa. YuUvTbIBAaA PesyJIbTATbI OMITOB 

IIpeppalenHio alleTasbAerufa B aCOpOMMOHHOM Ci10e, MOXKHO CUNTATb, UTO 
jpasoBaHWe KPOTOHOBOrO aJIbervfla U3 alleTabAerufa MpoTeKaeT c OoMbIWIOK 
{OpocTbio. OTO, a TakKxKe HM TOT (PakT,YTO CKOPOCTb NpeBpallleHHA KPOTOHOBOTO 
Iberia B JUBUHUN, MOACUWTaHHad MO pafMOaKTHBHOCTH, MpeBbilliaeT CKO- 

CTb IpeppalleHHA STHIOBOTO CNMPTaB AUBHHMN, TOBOPAT B MOMbSy NpoMe- 
Biuoro OOpasoBaHuA KPOTOHOBOrO aJlbflerva Up NoOWyYeHHuN UBHHWIA 
3 9TAHOUA. 
[Ipopeqennoe uccleqoBaHHe MOKasas0, YTO B OCHOBHOM OOpasoBaHe JHBU- 
4Jla TIpOHCXOJUT Yepes KOHJCHCallHI0 alleTaIberufla B KPOTOHOBHIM albAeruy, 

TOPbIH B IIPHCyTCTBHH U3ObITKa STHJIOBOTO CHUpTa B pesywbTaTe lepepactipe- 
JeHMA BOOpoa MpeBpalaerca B KpoTHOBbI cnupT. JleruApatatuA nocweq- 
TO IpHBOAUT K OOpasoBanHHio AuBUHUIa. IIpuMeHeHHe MeTOJa MCYCHBIX aTO- 
9B MOSBOIMIO MSYYMTb Mepepactipeseswenne BoNopofa 6oulee THATeEIbHO. ITOT 
DOIECC, NO-BHMMOMY, OCYILECTBIACTCH Tepes oOpasopanne HM paciiay, WpoMexky- 

qHOrO KOMIJIeKCa M3 MOJIeKyJI CMMpTa MW aubyernfa. 

Takum o6pa30M, OCHOBHax HOC/eJOBaTeMbHOCTh CTaMH CX€Mbl Topuna — 

arana mlojiTBep»kqaetca. HeocBenlenHbim ocTaeTca XapakTep y4acTHA B Mpo- 
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wecce apbupa u 9THIeHa, COfepKalUXcA B MpOAykTax peakuHH. PesysbT att 


NIONYYeHHBIe 10 ITOMY BOINpPOCcy, KOPOTKO H3JO2KeHb! B pa6ore (“). 
Wucrutyt usnyeckoli XHMHH Tloctynuw10 
Axayemuu HayK CCCP 20 IX 1956 
. ‘\ 
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Hoxaage Akagemun nayx CCCP 
1957. Tom 112, Ne 6 


BHOXHMHA 


Ml. A. KOJIECHHKOB u C. B. 30P9 


ObBP ASOBAHHE AHTOWMAHOB B TPOPOCTKAX NDEHHILbI 
‘10), JEACTBHEM BUAMMOFO UH YJIBTPA®HOJIETOBOrO CBETA 


(ITpedcmaeaexno axademuxom A. H. Onapunvim 18 X 1956) 


Monoyble mpopocTKH psya pacTenuli GarofapsA HamMuHIO B HUX aHTOrMa- 
OB ObIBaIOT OKpallleHbl B KpacHbili HIM KpacHo-uoueroBbil uBet. Ilo WaHHbIM 
accHepa u Crpaii6a (1) HHTeHCHBHOCTb OKpaCKH 3aBHCHT OT BHA, a Y MWeHHUBI 
ake OT COpTa pacTeHHH, a TakxKe OT psa BHEIIHHX (bakTOpOB, OCOGeHHO OT 
Beta. Mmeroummiica K HacTOAIeMy BpeMeHH OosbIUOl SKCMepHMeHTAIbHbIM MaTe- 
WaJI TOBOPHT O TOM, YTO AHTOMMAaHbI MOryT OOpa3s0BaTbCA H B TEMHOTe, HO CBeT 
cera CTHMyJIMpyeT HakolvieHHe HX B pacTeHuax (74). 
| OOvekTaMH HalIHX HCCeOBaHHH CJIYKUIM MpOpocTKA MUIeHHIbI copta 
lockoBka sApopad. AHTOMMaHbI OMpefeAIMCb KOJIOPHMeTPHYeCKHM MeTOJOM. 
'T cBexkero MaTepHasia pacrupasu B 10‘Ma 1%-% HCl B MeTaHone, HacTanBasu 

TeyeHHe 30 MHH. IIpH KOMHaTHOH TeMIlepaType H WeHTpHdyrupoBasHn; *XHI- 
OCTb KOJIOPHMeTPHPOBaJIH B COTOSIeEKTPOKONOpHMeTpe cHcTempl O-IK-M 
3eJICHbIM (PHJIbTpoOM B 10-mM KioBeTax. B kauecTBe cTaHJapTa Obl NpHMeHeH 
SIPOH penlapaT aHTOWUHaHOB, BbIJeJIeCHHbIX H3 H3ydYaemMoro OObeKTA: BOSYWIHO- 
XoH MaTepvan pacTupasu B 1%-H HCl B MeTanose, H M3 SKCTPakTa Ocala 
TOUNAaHbI TpeMA OCObeMaMH adupa. BuleseHHbI OcaOK MCMOMb3O0BaIH JIA 
HIOTOBJI€HHA KaJIMOpOBOUHOH KPUHBOM (C NOMOLLbIO (POTOSIEKTPOKOJIOpUMeT- 
a). IIpu onpeyeneHHbIX KOHUeCHTpaluAX MJIOTHOCTb OKpacKH HHIMeHTOB MIpo- 
OpuHoOHabHa UX KOHUeHTpauun. Jina UfenTHpHuKaWHH aHTOWHaHOB MBI 
CHOIb30BaJIM MeTOR XpoMatorpaduy Ha Oymare, ciekTpockonuio H XHMHYeCKHe 
2akunu (°). 

OcBellleHHe ObluIO HIM COJHEUHOe, HH UCKyccTBeHHOe. B nocuiequeM curyyae 
MONb30BaIH KBaplleBylo Jamny Tuna IIPK Ne 4 6e3 dusbrposp unu mamny 
akamuBaHua Ha 500 Br. IIpopocTKH mometllaiucb Ha paccTosHHH 40 cM OT 
2TOUHNKa cBeTa. B ombiraxX c JlaMNOH HakaJIMBaHHA MexKy Helo H OObBeEKTOM 
2BeleCHHA TOMellaIH MpoTouHy!o Boy. 

Kak M3BeCTHO, Ip MpopacTaHHu C€MAH 3J1aKOBbIX: CHaYasla BbIPaCTaIwT Tak 
ASbIBACMbIe YeXJIbl, a 3ATEM Y2KEe HW JIHCTOUKH. Y HallIMX OOBeEKTOB B TeEMHOTE 
sXJIbI OJIeMHO-*KeJITbIC, Ha CBeTY — KpacHble (OHH H OOyCJOBMBAaIOT OKpacky 
ONOJbIX MpopocTKos). Mb oTAeAIH STH YEXJIbI OT MpOpocTKa HU onpefeiAH 
HMX aHTOUMaHbl. THMHUHbIC pesybTATbI TAKUX ONpefeneHuH Janpl B Tabs. 1. 

V3 ta6n. 1 suguo, uro mocne 10-MMHYTHOrO OCBeLeHHA STHOMMPOBaHHbIxX 
DOPOCTKOB JaMMOM HakaJIMBaHHA MIM KBapleBol MaMNol B YexmaX STHX 
JOPOCTKOB aHTOWMaHOB He OOHapyxuBaeTcA. Ecau xe MpopocTKH Mocwe KpatT- 
JBPCMeEHHOFO OCBeLEHHA MOMeCTHTb Ha OoJee AIHTeIbHOe BpeMsA B TeMHOTY, 

B HHUX 9TH BelllecTBa HakalluBaioTca. Jlyauie Bcero aHTOMMaHbl Hakalln- 
MOTCA TPH NOCTOAHHOM JIMTebHOM OcBellleHuH. KpaTkKoBpemMeHHoe OcBelleHHe 
2 TONbKO CHOCOOcTByeT HaKOMJICHHIO AHTOWMAHOB B YeXNaX STHOMMPOBAaHHbIX 
JOPOCTKOB, HO U3MeHAeT HM CKOPOCTS pocTa 2THX YexsoB. Benw4yHHa YexJOB, 
fipumep y 8-HeBHbIX IpOpOCTKOB MOXeT UpeBbilllaTb BeMYHMHYy NepBoro JH- 
‘ouKa Gouee, uem B 10 pas. Y MpopocTKoB, BbIpalleHHbIX Ha CBeTY YeXJbI Kpac- 
é H BeAMUMHbI COOTHOWIeHHH MeXxKy 4eXJIOM VM TepBbIM JHCTOUKOM OOpaTHbl 
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3THONMPOBaHHbIM. Y STHOJIMPOBAaHHbIX MpOpocTkKoB MocJe OCBeMeHHA UX B Te 
yenve 10 MMH. KBapUeBol NaMMol MpH JaibHeliemM CofepxaHHH UX B TeMHOTE 
BbIPAaCTalOT KOPOTKHe YeXJIbI, a NepBble MCTOUKM, HAaMpOTHB, AWMHHBIC (B OTJITE 
que OT CBETOBLIX 23TH JHCTOUKH, OMHaKO, STHOMMpOBaHb!). Takum OOpa3soM, Mpo 


» Pao mwa 


O6paso0BaHue AaHTOMUMaHOB B YeXJaX MUICHHIbI B YCJIOBHAX OcBeINeH HA 


AHTO- 
WHaHbl 
NoNo B Mr Ha 
Bospact T:poOpocTKOB HW YCJIOBHA ONbITOB 1r cBe- 
OlbITa KHX 


yexJIOB 


os 


FPNOOWHROSO 
FPNOOWFON = 


4 4-HeBH. 9THOMMpoB., 10 MHH. ocBel. y.-b. u 2 HA TeMH. 
4-HeBH. 8THOMpoB., 10 MMH. ocBell. y.-p. H 2 HA 
JIHeBH. CBeT 
2 | 8-{HEBH. STHOJIMPOB. 
4-HeBH. 2THOMMpoB., 10 MHH. ocBell. y.-—). H 4 AHA TeMH. 
4-lHeBH. 9THOMMpOB., 20 MuH. ocBeml. y.-—. H 4 WHA TeMH. 
3 | 5-qHeBH. sTHONHpOB., 10 Muu. ocBell. y.-. 
5-JHeBH. 8THOMpoB., 10 MHH. amma HaKkaJIMB. 
5-HeBH. 9THOMMpoOB., 10 muH. y.-c—. H 8 AH. TeMH. 
5-HeBH. sTHOMMpOB., 10 MuH. Jama HakajmMB. u 8 JH. TeMH. 


ABJIeHHe JeHCTBHA CBeTa IPH NpopacTaHHu CeMAH 3aKkNIOUAeTCA, C OMHOM CTA 
POHbI, B YCKOPeHHH pocTa MepBbIX JIMCTOUKOB, a C ApyroH — B 3aMe]VICHEE 
pocTa ¥exJIOB, COMpOBOxXK[arouleMcA HaKONJeHHeM B HUX aHTOUMAaHoB. IIpu 9ToN 
ylo3a cBeTa MOXeT ObiTb HeOoMbIUOH. ABaatoTrca WH 10 MMH. MHHHMaJIbHOM JO} 
30H, Mbl He 3HaeM. 3/[eCb HEOOXOAUMO OTMETHTD, 4TO JeHCTBHe CBeTa NPOABJMAeTCS 
TOJIbKO Ha MOJOMbIX NpopocTKax. H3 Ta6m. 1 BUAHO, YTO OCBeMeHHe 5-HeBHBI 
IIPOPOCTKOB JlaeT MCHbLUIHH addekT, yem 4-QHeBHBIX. Y STHOJMHPOBAHHbIX po 
pocTkos crapwe 8-qHeBHOoro BospacTa (YexsbI 10 cM H Oosee) CBeT He cm0co6 
CTBOBaJI HaKONJeHHIO aHTowMaHOB. IlockompKy 10-mMuHyTHOe ocBellleHHe H 
BbISbIBAeT HEMOCPeACTBeEHHOTO OOpas0BaHHA AHTOUHAHOB B 3THOJIMPOBaHHbE: 
yexylaX, a OHH OOpasyIOTCA BIOCeACTBHH pH Oomee WIVTeENbHOM OCBeLIeHH! 
HJIM BbIJepXUBAHHU MPOPOCTKOB B TeEMHOTe, MOXHO NOWaraTb, YTO B ITHOMUPO 


BaHWIO aHTOWMAaHOB, WIM MHMWMpyeT Kakve-TO peakIMH, B pesyJIbTaTe KOTOPbIy 
3TH BeUleCTBa MOryT OOpasoBaTEen. CynlecTBy!OT CuleyIOUlMe THMOTeSbI O Xk 
M¥3Me OOpa30BaHHA aHTOWMaHOB B pacTeHusAx (4): 1) aHToMMaHbl OOpasyroTe 
M3 (laBOHOB, IYTeM BOCCTaHOBJIeEHHA NoceqHUX; 2) HCXORHBIMM TIpoyyKTaMil 
AIA OOPasOBaHUA AHTOWMAHOB ABJIAIOTCA JelikOaHTOMMaHb!; 3) aHTOWMaHb! 06 
pasytorca M3 Coulee NPOCTHIX BellecTB, YeM (baBOHOMI H JIeHKOAHTOUMAaHBl 
HalpuMep 3 KoeHHOK KUCJOTHI H drepormonuuna (°,”). 

Bulcka3biBasIMCb IpeAMONOKeHAA, YTO B CHHTe3€ AHTOWMAHOB yyuacTByer MG) 
JHpenooKcugjasa (*). Mbr ycTaHOBHJIM, YTO B YexXsaX OCBeMeHHbIX NPOPOCcTKOl 
Ha CBeTY HaKallJIMBalorcnA [Ba POKO3Ha C arJIOKOHOM MaJIbBHMHOM. Taku 
TJOKOSHOB HET B MepBbIX JMCTOUKAX MpopocrKos. TwoKO3HQOB C MaJIbBUy 
HOM WIM MaJIbBuMHa HeT B CeMeHaX MMWCHHUbI, HET M B STHOMMPOBAHHbIX vex 
jax. B nocseqHux OHM He OOHApyXMBaIOTCA HW MeTOJOM OMpeseneHUA seiKoaH 
TOWMaHOB (°), XOTH IPH STOM NOABAAIOTCA KakHe-TO [pyre NUrMeHTSI, UpUpoll| 
KOTOPbIX HaM elle He H3BecTHa. II]pHMeneHHbIMH Hamu paHee meToyamu (1% 
B STHOJIMPOBaHHbIX WM BbIpalleHHbIX Ha CBeTY YexXmaX MbI He OOHapy KUM KG! 
cbeHHOM HM xmoporenoBol KucoT. B Hux HeT xnopodunsna. Tomorenatl u3 3THO 
JMPOBaHHbIX M KpaCHbIX YEXJIOB HE OKUCIAIOT NMpOKaTexXuH MW TMporaom 
CieqoBaTeIbHO, B HUX HET NoNMpPeHONOKcHAasbl. DTU cbakTbI TOBOPAT O TOM, YF 
aHTOMMAHbI B OCBEMLCHHBIX YeXslaX NMWeHHUbI He OOpasyr1orca v3 JelKOaHTOUM 
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1B, KOeHHOM WH XJOPOreHOBOH KUCJIOT, H [WIA OOpas0BaHHA STHX BelllecTB He 
eOyeTCA NomMpeHonoKcujasa. TlockoubKy B YeXNaX HeT xOpodusa, TaM 
CYTCTByeT (OTOCHHTeS, a CJICJOBATeIbHO, OOpas0BaHHe aHTOWMaHOB B HUX 
> 3ABHCHT OT (OTOCHHTesa. 

Kak ye ykKa3bIBasl0Cb BbIllIe, B TeMHOTe YeXJIbI pacTyT ,ObicTpee, eM Ha 
eTY. SamejVIeHHe pOcTa YeXJIOB Ha CBeETY MO2KHO OODACHHTS U3MeHEHHeM B HUX 
MeHA BelllecTB. BuoHe BepOATHO, UTO H OOpasoBaHHe AHTOMMAHOB ecTb Cule- 
BHe OlpejeseHHOrO THIa OOMeHa BelllecTB, HHHWMpyemoro cBeToM. Powtb aH- 
IMaHOB B paCcTeHHAX elle He ACHa. MM punucyrBaeTcaA 3allluTa pacTeHuli OT 
EHBIX YJIbTpapHvouerToBpix usiyyenuu (11, 12). B uacTHOCTH, BOSMOXKHO, UTO 
-XJIbI IPOPOCTKOB, MpeOXpaHsAIOMINe NepBbIe MOJIOAbIe JIMCTOUKH OT MeXaHHue- 
(AX NOBpexeHHM IIpH NpopacTaHH CeMAH H3 3eMJIH, C MOMOILbIO aHTOMMAaHOB 
IIHUaIOT NepBbIM He2XKHbI JIMCTOUeK OT BpeHbIX H3yueHHH. M3pecrHo, Ha- 
)HMeP, ITO NepBbIt OOpasyiOulHiica B STHOJMPOBAHHbIX JIMCTbAX, elle He Coep- 
aljuX AHTOUMAHOB, XJOpOduI OYeHb JerkO paspylliaetca Ha cBeTy (*%). 


_ Wacrutyt Onoxumun um. A. H. Baxa Tloctynusio 
AxajemuHu HayK CCCP 9 X 1956 
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Jloxnagn Axkagemun nayx CCCP 
1957. Tom 112, N 6 


B JIEMKOUMTAX 
(ITpedcmaeaeno akademuxom JI. A. Op6eau 21 XI 1956). 


Buoxumuyeckasd MTepatypa O selHKOWNTaX KpaHHe npoTHBopeyHBa. PasHo 
rylacHA KaCaloTcsd He TOJIbKO KOJIMYECTBEHHBIX XaPaKTePHCTHK SHEPreTHyeCKON 
OOMeHa STHX KJI€TOK — BeIHYMH J[bIXaHHA MW TIMKONM3a, HO HM OHO 3 Hak 
6oulee BaXKHbIX OCHOB peryJIMPOBaHHA HX KJIETOUHOrO XHMH3Ma — B3aHMOO] 
HOWeHHA JbIXAaHHA MH PIMKOMM3a, T. €. NacTepoBcKoro addexkta (1. 9.). BT 
BpeMA Kak B rpaHyJIONNTax CyMLeCTBOBaHHe adpOOHOrO FIHKOJIM3a, O-BHMMOMY 
6eccHopHo, HaMuHe STOTO Mpollecca B AHMOWNTaX HM HanOoIee MOJObIX KE 
Kax GOeoH KpoBH — suM@oGsacTax u MuaT06MacTaxX — BbI3bIBaeT COMHCHHH 
TIPHYEM 3HAYHTeNbHAA YaCTb MCCIeOBaTeNeH CUHTAaIOT HX OOMeH YHCTO OKHCIA 
TeJIbHBIM. HakoOHell, MMeIOTCA paCXOMKMCHHA HW B OMCHKe OCHOBHBIX SHEPrerTHyeE 
CKHX HCTOUHHKOB (PyYHKUMOHAIbHOM aKTHBHOCTH JeHKOUNTOB. Ecau ofHM He 
CleAOBaTeIM IpH3HalOT, YTO OCHOBHbIM 9HEpreTHYeCKUM JBuraTesem carols 
TO3a ABIAeTCA riukomH3 (1), TO Apyrue, HacGopoT, cuHTaIoT, TO pecuHTes ATS 
B sleHKOUMTaX MOMKET OCYLIECTBJIATbCA JIMIIb OKCHaTHBHbIM IyTeM (7). — 

OWHHM H3 HavOoslee HHTeEPeCHbIX PaKTOB, KOTOPble MOXKHO CUMTATb HaeKH 
YCTAHOBJICHHBIMH, ABJIACTCH CYILECTBOBAHHe B NOJIHMOpHOAepHbIX JIEMKOUHTAI 
aspoOHOrO TIMKOMIH3a. OTA CNOCOOHOCT JIEHKOWHNTOB OCOOeCHHO IIPHMeuvaTeJIbHl 
B cBeTe JaHHbIX BapOypra 00 a9poOHOM IIMKOJIM3e B 3JIOKaYeCTBEHHBIX ONYXO 
JIAX MW HEKOTOPBIX WOOpOKayecTBeHHBIX TKaHAX. Hasuune aspoOHoro ruiHko 
mu3a B mocweqHux BapOypr oObxAcHad ZBYMA Upuunnamyu. B o_HUX cryyadl 
OH FOBOPHJI O TOM, UTO TKAHM HAXOJATCA B HECTAWMOHAap HOM COCTOA HHH B AP 
rHX—uTO TKAHH MOBpexK Je HbI WH YTO NOBpex*Je Hue BeveT 3a COOOW NOABJEHH 
aspoOHoro ruivKouH3a. B sto CBA3H O6HapyKeHHe adpOOHO"O PIMKONHSA B Je i 
KOWMTaX 3aCJIYKMBAeT Cepbe3HOrO BHHUMAHHA, a H3yYeHHe KOMMVIeKCa OHOXHME 
YeCKUX ABJICHHH, C KOTOPbIMH OH CBA38aH, MpHoOpetTaeT NPHHUANMAIbHBIM UA 
Tepec H oOOmeOvomorHMyecKoe 3HaveHHe. 

Mobi uccsieqOBasIM JbIXaHve, adpoOubI HM aHasPpOOHBI rMMKONM3 HU COMpaxe ‘i 
Hoe C STHMH Npolleccamu ocopuIMpoBaHnne B JeHKOWMTAX YeNOBeYeCKON KPO} 
BU: a) B HOpMe (4OHOpcKas KpoOBb); 6) pH XPOHHYeCKOM H OCTPOM MMSJIOM HBA 
Jieiko3aX; B) IIpH suMdayenosax. J] ONbITOB HCMOMb30BaINCb CcycneHsHh 
KJI€TOK BbICOKOM CTeMleHH UMCTOTbI — COOTHOUWICHHE. JI€HKOWUTOB HU SPHTPOLUTO 
B HX Opiwio 10: 1 uw Menbure. JleHKOUNTHI B3BELIMBaIMCb B CbIBOPOTKe KPOBM 
MOJHOCTbIO JIMIeHHOH Caxapa. OOblynHo cTaBHucb 3 mpo6pi: 1) meHKOUMTEE 
2) meHKOUMTbI + TryOKOsa (aspo6HO); 3) meliKoUMTEI + roKO3a (aHaspobHO) 
IIpo6st uHkKyOupoBasmcb pu 37° B annapate Bap6ypra, rye usMepsnocb J i 
XaHHe, HU 3aTeM aHaM3HPOBaJIMCb Ha IPHpocT MOMOUHOM KucNOTH. Jn uccae 
AOBaHHA CPocHopHbIX PpakiHli KNETKH OTICIAMCb OT CLIBOPOTKH, TIPOMBIBaIHe b 
OcaxkaIMCb TPUXJOPYKCYCHOM KUMCJOTOM, HW WS OTCTOM BbI,eIAIMCh MHHepadb 
HEI ocdop u AT®. IIpu stom ucnompsoBasca MeTog aqcopOuun AT® na yrae 

HopMaabube M€HKOUUTH MH AeEHKONUTH OONbBHHD 
XPOHHYeCCKHM MHIMTONAHEM TEHKOSOM. Kak BuaHO # 
puc. 1, A u 5, nopManpupie wu naTonormyeckue nefKOUNTH OOHapyxKuBa 01 
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HOTO oOujero B OOMene BemjectB. [Ipexye Bcero B OOONX culy¥aAX Ha6uOJaeTcH 
SpasOBaHe MOJOYHOM KUCJOTHI He TOJIbKO B yCJIOBHAX aHadpoOOHO3a, HO H B 
PHCYTCTBHM BOSlyXa, YTO TOBOPUT O HeCOBepleHHOM 1. 9. KommuectTBo Movo4- 
OH KHCJIOTHI, OOpasyiouleecd pH AOcTyNe BosyxXa, HECKOMbKO MeHbIUe, 4eM 
YCOBUAX AHASPOOHO3A, OJHAKO OHO BCe KE BECbMa 3HAYHTEbHO U COCTABIAeT 
KOJ10 60% (cpequee us 58 ombiToB) OT MaKCHMaJIbHO BO3MOXKHOTO B aHaspoo- 
OH cpefe. Bropol BaxHoli ocobeHHOCTHIO, OTHCTMBO BbIABIIAIONIeHCA Kak B 
MbITaX C HOPMAJIbHBIMH JIeHKOMHTAaMU, TaK H B OMNbITAX C JeliKOWHTAaMH KpOBH 
IIbHBIX: XPOHHYECKHM MU9JIOHAHbIM JIeHKO30M, SABJIAeTCA MapafOKcaJbHbiit 
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Puc. 1. [[prxanne, riuKkomH3 u pochopHsHpoBaHke B JHMOMMTaX HB ueli- 
KOUHTaX KPOBH 3f0poBoro ueOBeKa HM OoOmMbHOrO Jeliko30M. JleiKouNTHI 
BSBeIIeCHbI B CbhIBOpoTKe; pH 7,4; Temnepatypa 37°. I[udpbi qaHbI B pacuerte 
Ha 1 ma kneToK. A — melkOUNTbI 320poBoro uesoBeKa, B — melKOUHTEI 
60JIbHOTO XPOHHYeCCKHM MHSOHAHEIM JeHKo30M, B — MHM@OUHTHI KpoBu 
OombHOrO JUMazeHo30om, J — JIeHKOUTHI OObHOTO OCTPbIM JIeHKO30M 


MbeKT TIHOKO3bI Ha bIxaHne. J,oOaBsenve STOrO HOPMaJIbHOrO H HeOOxo,u- 
WO KleTKe PUSHOMOrMYeCKOTO HHTPeAHeHTA BbISbIBAeCT 3HAYHTEJIbHOe CHH2Ke- 
fe NOFIOMeHUA KHcOposa, WOcTHraioulee B CpeHeM JIA HOPMAaJIbHBIX JIeHKO- 
iTOB 30% HM JIA JeHKOMMTOB MH9JIOSHbIX OObHbIX 26%. 

Yxka3anHoe yrHeTeHve J[bIXAHHA MeHKOMMTOB MpM OOaBJIeEHHU TIOKO3BI 
I3bIBAeTCA He HeMOCpeJCTBEHHBIM JleHCTBHeM CaXapa KaK TaKOBOLO, a NpOHc- 
UT OarosapA eFO TIMKOJIMTHYCCKOMY pacilelJIeHHIO M BOSHUKHOBEHHIO TIpo- 
cca riuKomH3a. STO cleqyeT H3 TOrO, YTO MOHOOPOMalleTaT B KOHIWeHTpalluAx, 
. ZajleBaIOWHX JbIXaHve Oe3rJOKO3HbIX IpoO, BOCCTaHaBJIMBaeT MOFsOWeHHe 
icopoja Mpo6, cofepKallHX TOKO3y, AO YpOBHA OesrIOKOSHBIX poo 
uc. 1, 5, npo6a/V). CneqopaTesbHO, TOPMOXeHHeE [bIXAHHA B JICHKOUMTAX Bb 
BaeTCH He BelllecTBOM — caxapoM, a poleccom — rauKkomusom. IIpupeyen- 
1€ OMbITHI JOKa3bIBalOT CYIIECTBOBaHHe B HOPMAJIbHbIX JIeHKOMMTAaX HU JIeHKO- 
iTaX KPOBM OOJIbHbIX XPOHHYECKUM MHSJIONAHBIM JleiKO30M Pe3KO BbIpaxkeHHOu 
paTHoH macTepoBcKol peakiMu (OOpaTHol M1. Dade 
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SrToT (PeHOMeH elle OU€Hb MaJIO H3y4eH HM OTMeYeH B JIMTepaType B eHHH 
HBIX cyyaax. Ero na6uoflamu Ha cpesax onyxoueit (*, *), Ha cpesax CYCTaBHO! 
xpsua Tesenka (5), Ha TKaHH uMcbaTHUeCKHX Y3JIOB JI€HKO3HBIX MBILUeH (° 
OyuuM v3 Hac OTYeTINBaA OOpaTHad I. p. Obla NOKasaHa Ha ACWMTHYCCKHX PD. 
KOBbIX KyleTKaX Mbimei (*) MH Ha clepmMaTo3o“jax Opika (’). B wHcuie NepBbIX, Ot 
HapyKuBUMX sdxpekr OOpaTHOrO BUMAHMA OpoxkeHud Ha MbIXanne, Ob 
B. A. Benuuep, KoTopplit Ha6mogqas ero Ha ApowxXax (°) W CHesaJl Ha OCHOBAaHE 
9TO padoTsl wupoKHe O6oOmeHUA (1°). O6HapyxeHHe OOpaTHON M1. p. B MeHK 
WHTaX, HapaAy c CyWleCTBOBaHHeM ee B APyruX KNeTKaX, OOsaaloulux aspot 
HbIM TVIMKOIM30M (310Ka4eCTBEHHbIe ONYyXOsIM, CIepMaTO3OHJbl), yKasbiBat 
Ha CBA3b 9TUX JBYX ABJCHHi UM MOSBOAAeT UpeqMosaratb, YTO HeMOMHOe OOK! 
poBaHue PIMKOMMTHYeCKOrO pacileneHHA CaxXapa JbIXaHWeM, T. e. OcmaOwe! 
HBIM . 9., CO3faeT NPeMMOCHIIKU ANI MpoABMeHHA OOpaTHO mu. p. BosHukaKk 
IH aspOOHbI TIHKOMM3 He MOXMKET He OKASbIBATb YHETAIOMNeLO BIIMAHHA Ha JE 
XaHue, MOAOOHO TOMY KaK J[bIXaHWe BbISBIBAeT TOpMOKeHHe runKoONHsa. IlyT 
WM M€XaHH3MbI 3THX JBYX MpOWeCCOB HAaCTOJIbKO TepellJIeTeHbI H B3aMMOCBA3AH 
pyr ¢ Apyrom, 4uTo B3avMOjelicTBHe HX MOXKeT ObITb TOJIbKO JBYCTOPOHHEM. 

HopMaJibHble JIGHKOMMTHI H JICHKOWUHTbI KPOBH OOJIbHBIX XPOHHYeCKMM MUé 
JIOMJHBIM JIeHKO30M He OOHapyKUBaIOT, TAKUM OOpPasoM, MPHHIUMMNMaIbHOU pas 
HUUbI B CTOJb (pyHaMeHTaJIbHbIX WH %XH3HCHHO-BaXKHbIX MpOWeccaxX, Kak JIbIxé 
Hue, TIMKONIM3 HU UX B3aMMOjelicTBHe. Bosee Toro, H3y4eHHe COMpAxXeHHOF 
cbocbopusMpoBaHusA B HUX NOKa3blBaeT, UTO Kak Te, TAK HW Apyrue OONaarwT pel 
KOH CMOCOOHOCTbIO OCYINeCTBIATh MOJHOWeHHOe 9HEpreTHYecKoe OOecreyeHH 
He TOJIbKO B a3PpOOHbIX YCJIOBHAX, HO HM B YCJIOBHAX OTCYTCTBHA KUCOPOs 
Bosyyxa. M3 puc. | MoxHO BUJeTb, YTO KaK KOJIMYeCTBO, TaK H OTHOCHTCJIbHEI 
yAeuIbHbIe akTHBHOCTH dbocdpopa AT®, xapakTepu3yioulue 92HepreTHuecKK 
NOTeHWHa MW HallpAXKeHHOCTh 9HEpreTH4uecKOrO OOMeHa, MpakTHyYeCKH Oy 
HaKOBbI B a9POOHbIX HW aHa9POOHbIX YCJIOBHAX. OTOT (aKT MOXMKET UMETb BarXKHO 
3HayeHHe JIA NOHHMAHHA OvoNOrM4decKHX OCOOeHHOCTeH HU YCNOBHU PyHKUAC 
HaJIbHOH AKTMBHOCTH JICHKOIMHTOB. 

JIumpouutu. [locne o6napyxenua oOOpaTHOH M. p. B HOPMaJIbHbE 
Je@HKOUMTAX HW B JI@HKOUMTAX OOJIbHbIX XPOHHYECKHM MHSJIOHAHbIM JIeEHKO3OM 
IIPHHUMNHaIbHOe 3HAYeHHe MPHOOPeTasH OMBITHI C JIMMPOUMTAMH, ABJIAIOULMMUCA 
KaK H3BeCTHO, MOHOHYKJeapaMH WH OTJMUAIOWINMUCA OT TpaHyJIOWUTOB CBOM 
(@yYHKUMOHAJIbHbIM HaSHayeHveM, WH Tipexye BCero OTCYTCTBHEM CaroluTapHo. 
aKTHBHOCTH. OnbiTbl c wuMpountamH (puc. 1, B) NoKa3au, YTO 3TH KeETKH Jeb 
CTBHTeCIbHO OTJIMUAIOTCA OT PpaHyJIOMHTOB. 

B HOPMaJIbHbIX YCNOBHAX adspalWH MMMCOUHTHI! UMeIOT YHCTO OKMCJUTEME 
HbIM OOMeH — adpOOHbIi PIMKOH3 B HUX OTCYTCTBYeT, YTO YKa3bIBaeT Ha MOM 
HOWeHHBIM 1. 9. COOTBETCTBEHHO STOMY B HUX He HaOsofaeTcA OOpaTHoHi M1. p.= 
AOOaBseHHe Caxapa He CHM2KaeT MOTMOMWeHHA KUCMOpoOa. CneluasbHble OMBITE 
MOKa3asIH, YTO STH OCOOEHHOCTH OOMeHA CBOHCTBEHHbI He TOMbKO JIHMCpOUTAl 
YesIOBeKa, HO MU JIMM(OUMTaM, H3BJIeYeHHbIM H3 JIMMPaTHYeCKUX Y3JIOB KPOJIMK 
B To ke BpeMs B MMcowMTax OOecleuMBaeTca NOHOMeHHDI pecuutes ATS 
B aHaSpooubIx ycoBuax. B muMowMTaxX Mbl MMeeM YHUKaJbHbIM IpuMep aspo 
HbIX KJIETOK, KOTOPbIe B aHASPOOHHIX YCJIOBHAX OCYIMIECTBIAIOT MOJHOMeCHHBI 
PpecuHTes OoraTblxX 9HeprHelt coctbopHbIX coeqMHeHHH. 

JleHKOMNUTH NpH ocTpoM new Kose. Cpequ GombHElx, ox 
PaKTePpH30BaHHbIX B KJIMHHKe Kak OOJIbHbIe OCTPHIM eHKO30M, BbIABHJIMCb JB 
pasJIM4HbIe Tpybl. Y OfHUX OOMBUBIX MeHKOWMTbI WO XapakTepy OOMeHa Hall 
MHHaJIM K€TKH PW XPOHWYeCKOM MH9JIOHAHOM seHKO3e Cc TeM OTHUHeM, YT 
Ml. 9. B HX elle Oonee OcaG eH — Mexy aspoOHbIM HM aHaspOOHBIM TMKOWM 
30M NOUTH HeT pasHHbl (A9pOOHHIt TIMKONMS COCcTaBAAeT OKONO 90% or ana 
9poOHoro) . Y apyro rpynnpr 6oubHbIxX OCTpbIM WeHKO30M, UHcmeHHO mpeobsa 
Aaoule, eUKOUMTS! OOHapyxXWIM CBOliCTBa, OTMMUAION\Me UX OT BCeX ApyrM 
KIETOR (pre. 3h ye. | 

OK30reHHbIli Caxap B HUX He COpaxkuBaeTcsH — HU B aIPOOHLIX, HU aK 
B aHaSpOOHBIX ycuoBHAX. IIpH STOM OH He BHISbIBAeT YrHeTeHHA AbIXanua. OT 
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METKH HE MOPYT WCNOMbSOBATH AIA TIMKONUSA AOOABJIAeMBI H3BHeE Caxap, a 
ACILENNAIOT JIMIUb COOCTBEHHbIM TIMKOreH, OrpaHMYeHHble samacbl KOTOporo 
} HUX HMeloTcs. B TO %Ke BPeMHA CKOPOCTb TIMKOFeHONH38a B HUX He 3aBHCHT OT 
/(CMOBUM aspallun — jbiXaHWe He yrueTaeT ruuKorenomu3. CoorpercTBeHHO ¢ 
THM CKOPOCTb OOMCHHBIX IIpeBpallleHHil HW KOJMUYeCTBEHHOe, CofeprxKaHHe (poc- 
bopa AT® ojunakosbl B aSPOOHBIX HM B AHAIPOOHBIX YCJOBUAX, B IIpHCyTCTBHU 
axapa HW Oe3 Hero. 

Bce mpupeyeHnble MpuMepsl pasHoodpasHblx, HO 3AKOHOMepHBIX H3MeHeHHt 
30 BSAMMOOTHOWEHHAX bIXAHHA UH PIMKONIN3a B PasJIMUHbIX BUAX MelKOWMTOB 
/Ka3bIBalOT Ha TO, ITO OeJIble KPOBAHbIC K€TKH IPH BCeM pasHooOpasuH HX XH- 
M3Ma, (PYHKIMH UW MOpdosOrHH NOAYHHAIOTCA B PeryMPOBAHHN UX [eIXaHUsA 
1 TIMKOIM3a OOMeH C APyrMM¥ KJIeTKaMH HW TKAHAMM 3aKOHOMepHocTH. Bo Bcex 
WyiaAx, Te IpsiMas U. p. ocmaOsena, T. €. AbIXaHWe HECMOCOOHO NOHOCTHIO 
1OMaBUTb IMKOJIMTHYeCKOe pacileneHve CaXapa H CyllecTByeT adpoOOHbIi rau- 
<OJIM3 (HOPMAJIbHbIe JICHKOMUTH! HU JeliKOWMTbI IPH XPOHHYeCKOM MH3IOHHOM 
1eHiKO3e) , HMe€T MeCTO OOpaTHad I. p.— yPHeETeHHe J[bIXaHUA CO CTOPOHBI BO3- 
iWKatollero pH AOOaBenuu caxapa riuKouusa. Tam, rye aspoOuoro rmuKouH3a 
{eT (JIMMPOMMTHI, IPH OCTpom sJlelikose — 2-ii Tum), JoOaBleHNe caxapa yr- 
1€TCHHA J[bIXAHHA KJIETOK HE BbISbIBAaeT. 
~ Hanwuve B HOpMaJIbHBIX JeHKOWMTAX H eHKOWMTAX KPOBM OO/IbHbIX XPOHH- 
JECKMM MH3JIOHAHbIM JIeHKOSOM BbICOKOrO a3poOOHOro PIMKONH3a, CHOCOOHOCTB 
THX KJIETOK TMOJHOWeHHO OOecMeyHBaTb pecuHTes AT® kak B adpOOHbIX, Tak 
1 B aHAaSPOOHbIX YCJIOBHAX, CYMECTBOBaHHe B HHX OOpaTHoli 1. p. COM KaIOT 
TM KJICTKH 10 XapakTepy OOMeHa CO 31OKaveCTBeHHBIMH ONyXouHMu. OOuapy- 
KeHHOe CXOJCTBO B OOMeHE JIeHKOUMTOB H 3JIOKadeCTBEHHbIX ONyxXoel He FOBO- 
JHT, KOHEYHO, O TOM, 4YTO NOKasaTeNH OOMeHA JIEHKOWUTOB ABJIAIOTCH NOKa3a- 
feIMH pakoBoro OOMeHa. HaoGoporT, pe3ybTaTbI HaCTOSIleli paOOTbI, B COBO- 
KYNHOCTH C JPyrHMM JaHHbIMH (ClepMaTO3O0HJbI HU Ap.), MOXHO MCTOJIKOBaTb 
IMIb B TOM CMBICJIe€, YTO HH BHICOKHH adpoOHbIH PIMKONH3, HH OOpaTHas I. p., 
MM CHOCOOHOCTh OJMHAKOBO ScPeKTHBHO OCYIeCTBIATh pecHHtes AT® Kak B 
ASPOOHBIX, TaK H B AHASPOOHbIX YCJOBHAX He ABJAIOTCA CNeUNPHYHIMH WIA 
IOKAVECTBEHHOCTH, HM UTO MexKy STHMH YepTaMH OOMeHAa BelleCcTB H MaJIHrHH- 
allel OTCYTCTBYeT IIPHYHHHAA CBA3b. 


JlenuurpaycKHH HaydHO-HcCieLoBaTesIbCKHH ' Tlocrynuso 
HHCTHTYT NepeIHBaHHA KPOBH 19 XI 1956 
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Jloxnagn Axagqemun nayx CCCP 
1957. Tom 112, N 6 


BUOXUMHA 


O. JI. MOJIAHOBCKHM u B. JI. KPETOBHY 


O KOJIAUECTBEHHOM OMPEJ/EJIEHHH HW BHOCHHTESE TPHIMTO®AHA 
B PACTEHUSAX 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 14 XI 1956) 


B HacTosmee BpeMA BbIACHeHbI MHOToOOpasHble M BaxkubIe PYHKUMM TPHM 
Totbana B OOMeHe pacTeHult. Tpuntodan OesycJIOBHO CBA3aH C OHOCHHTeESOM HUKOH 
THHOBOM HW WHOM YKCYCHOH KHCNOT UM ApyruX OMOaKTHBHBIX MpPOH3BOHBI ch 
WHOA, C CHHT€30M HeKOTOPBIX aKanougoB (7). BmMecre c Tem, mTpunrocbaHt 
IIpHBseKaeT BHAMaHHe UCCJIefoOBaTeJeH, NOCKOMbKy OH ABJIAeTCH HeE3aMeCHHMOHp 
AMHHOKUCIOTON. [lostomy ecTecTBeHHO, ITO pA paOoT NOCBALLeH MeTOJaM ompe= 
J@IeHHA TpHMTOdaHa B MHUEBbIX NpOyKTaX, PaCTHTeJIbHOM, XXMBOTHOM MaTe=| 
pase U B OeKaXx. . 

Hac mutepecopao onpeseenve TpulTodana B PaCTHTeJIbHOM MaTepxalle, 
B ¥UaCTHOCTH, B IpopoctTKax, rye, NO-BHAMMOMY, HeT HHTCHCHBHbIM CHHTe3 TPuM- 
Todaua (7, ?). OveBHAHO, 4TO MeTOJ, OCHOBAHHBIM Ha KCAHTOMpOTeHHOBOH peak- 
mun (4), Malo UYBCTBHTeJIeH H HefOcTaTOUHO cleluuyen, a mpenapaTHBHBIal 
MeTOA, IpHMeHABIUMcA BupTaHeHom u Jlaline (*) Aa ompeyenenna oOmerof 
cojlepKaHua Tpuntodana, rpomo3yoK. Meroybl, OCHOBaHHbIeC Ha peaKUHH C raw} 
OKCaNleBoh KucsoTOK (°, ®), XOTA H JOCTaTOUHO UYBCTBUTeJIbHbI, HO He BCerqal 
NaioT BOCIPOUSBOAMMbIe PesyJbTaTbl U TpeOylOT MOCTOAHHOTO NPHroTOBJeHMAy 
rauokcasiepol KucoTHI (°). Metogbl, OCHOBaHHbIe Ha MAKPpOOMOMOrMyeCKOMN 
oupeqeneHuu Tpuntodana (’,°), TpeOy1oT CnhelHaJIbHbIX IUTaMMOB MUKpoopraHHs= 
MOB HM CpaBHHTeJIbHO TrpoMO3qKH. HanOoee TOUHBIMH MH YJOOHBIMM B HacTOA= 
Ilee BPCMA ABJIAIOTCH MeTOJbI, OaSHpylollwecA Ha IPHMeHeHHN -MMeTHIaMH- 
HoOeHsasbyeruga. OAM M3 TAaKUX MeTOJOB, MpesiowenHEIH Coucom u UamGep= 
com (°), QA ONpefeeHHA TPUuNTOaHa B PacTHTeJIbHbIX 9KCTPakTax, OKasaJcapl 
B HaluHX OMbITaX COBePWIeCHHO HeNPMMeCHHMBIM BCIeACTBHe NOABeHHA MO6o"- 
HOM Oypol OKpacKH, KOTOPy!, BePpOATHO, AaBalM yrvieBObI B KpellKOl cepHoH} 
KHCJOTe, CJYKHBUeH cpeqo A onpeyesenHa TpuntTodana. Bonee upurojse 
HbIM B STHX YCJIOBHAX OKa3acA MeToy TopHa u J>Kouca (#9), c MOMOnIbIO KO= 
TOporo oMpefeseHve BeeTCA C M-UMeCTHAMHHOOeH3aIberHOM B KPelKOH CO= 
JAHOH KHCMOTe. OAHAKO 9Ta peakUMA He ABMACTCH NOMHOCTHIO CheuMpUIHOH aA} 
TpHuTodaHa, Tak KaK Taka %Ke OKpacKa oyuaerca C HHONOM H HeKOTO=}) 
PbIMH eFO MPOH3BOAHBIMH, a TakK2Ke C aHTPaHHMOBOH KHCNOTOM HM HeEKOTOPBIMA|| 
cbenoamu. Ilockoubky Hac uHTepecyeT MexXaHH3M OvOcHHTe3a TpunTodana BH 
pacTeHHAX, B Cpeflax, B KOTOPbIX ONpefesAeTCA TpuHNTOdaH, MOryT lipucyTcTBo-/} 
BaTb TaKXKe ETO BO3MOXHbIE MpPeAUICCTBEHHHKH, B YaCTHOCTH HHAOM WIM aHTpa- | 
HusoBad KucmoTa. Ilosromy AA -KoMYeCTBeEHHOrO onpesemeHua Tpuntrodana 4 


5 


.— 5 


H €PO BOSMOXHBIX NPeIMeCCTBEHHUKOB OblIO HEOOXOAMMO TIpo“sBecTH UX MOMHOR| 
pasqenenve. OObIHO JIA OTAeNeHHA TpunTodana wu UHoONA peKomenylyeresl 7 
SKCTpakUMA TocseqHero H3 CMeCH TOJYOJIOM HAH 3pupomM. Oynako B HalHx)) 
OMbITAX OKa3asl0Cb, UTO H3 BOAHIX 9KCTPaKTOB MPOPOCTKOB ropoxa HM KYKY= 4 
Py3bl H3BeVeHHe HHAOMa Kak TOJYOJIOM, TaK HM SpupoM OblO HeNOMHBIM, B TO! 
BPeMA KaK B BOAHOM Cil0€ 3a CY€T HOA KOJMYCCTBO OTKPbIBAeMOTO: TPHNTO= 
(aa OKasbIBalOCb B ABa-TpW pa3a BbIIe, YeM ObI0 ROGaBmeHo. Kpome Re , 
BBIACHHJOCb, YTO BOJa He MOMHOCTLIO SKcTparupyeT cBOOOAHbI TpunTodan us 
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THTCJIBHBIX TKAaHeH, H 3HAYHTebHaA YacTh ero yanAeTcA c OcaqKOM pH 
DKCHHH OIKOB TpHXJOPyKcycHol KUCHOTOH HI HarpeBaHuu B cla6oKuc- 
4 cpeyle (pH 4—5). Sroro MoxHo 6nWI0 OKHaTb, TAK Kak TPuNTOpaH M0XO 
STBOPAeTCA B BOE. 

Aaa onpefeeHus Tpunroana Hamu Opi paspaooran ONMCaHHBIi HHKe 
rOA, OCHOBAHHBIM Ha IIpPHMeHeHHHM XpoMatTorpacpun Ha Oymare 10 Marruacy GA) 
HM STOM Mbl PYKOBOACTBOBaNHCb TEM, YTO HeEOOXOJHMO WH OTIeNHTb 
ANTOpaH OT BCeX CONYTCTBYIOWMX AMHHOKUCIOT (B culydae NpOABJIeHHA xXpo- 
TOrpaMM HHHIHAPHHOM), WIM MpOABAAT TpunTodan Ha XpoMarorpamme c¢ 
MOUbIO CHelupuyecKoro peakTHBa — n-JuMeTHaMUNOSeHsanberuyqa. Ja 
ABHEHMs MYBCTBHTC/IbHOCTH STHX PeaKTHBOB K TPHIITOPanHy Opasn yBe nos0- 


4 OyMarM JIA Xpomatorpacbun, ua KaKTYIO H3 KOTOPbIX HaHOCHJIH pasviH4y- 
€ KOJIMYeCTBa TpuNTodpana. OAHy u3 n0- 


COK NIPOABJIAJIH HHHTHAPHHOM, sTHA 
pesaJiM HW SKcTparupoBasn 70%-M cnup- 050 
M, HaCbII,eHHbIM CuSO,, Kak ykKa3aHo 
Oo 4 Bayxsanu (1*), H HHTeHCHBHOCTB 
PpacKH H3MepsaIM B (pOTOSIeKTpOKOJO- 


Metpe. IIpoapenne u onpeseneHue — g gap 
AuToana Ha pyro mMomocKe mpoBo- <" 
mM C NOMOUbIO A-AuMeTHIaMHHOGeH-  § 
Ibferuya. IIpu stom BbICHHNOCb, UTO & 


wOombluee CBeTONOrIOMeHHe HM HaHyU- 
A BOCIPOM3BOAMMOCTb JOCTHTaHcb Ip ; 
SAyrouleH MOCeAOBaTeIbHOCTH MpoBeye- 
A OlpeyevleHHa: MecTa HaHeceHHA Ha 
Mary TpultTodaHa BbIpesaJiH, H3Me/Ibya- 


HU oMellaIu B MpoOupKy; B Kako 0 2 30 40 wy 
oOupky oOaBnanu no 25 mr n-quMe- Tpunmogan 
MaMHHOOeH3aIberuga B~-O,5 Ma JbIMA- 

H coNAHOH KHCJIOTbI, 3aTeM jo0aBaasHu Puc. 1. Unrencuspyocta OKPaCKH TPHIITO- 


(paHa C HHHTHApHHOM (a) HU A-_uMeTHI- 


1,5 Ma Boye! H 0 5 Ma AeIMameH HCl. aMuHoGeHsanbReranom (6) 


OObI THATeMbHO NepeMeluvBau cTeK- 
HHOH MasoukoH HW yepes 5 MHH. OOaB- . 
mM Katto 0,2%-ro BogHoro pactBopa NaNO, 4 cHOoBa MepemeliuBa- 
. I]po6st dunbTpopanmu c oTcacbiBaHveM HM H3MepAJIH HHTCHCHBHOCTb 
ie-C—PHOJIeTOBOH OKPaCKH, KOTOPad pasBuBatacb Yepes 3 MHH. Mocuie WoOaB- 
iua NaNO, u He U3MeHAacb B TeyeHHe MO Kpalineli Mepe 40 mun. M3mepe- 
2 IIPOBOAMIH MpPOTHB KOHTPOJA, MpHroTOBMeHHOrO TaKHM 2Ke OOpasoM, HO 
coyepxalero TpuuTopana. 
I]pu u3MeHeHHH MoceOBaTebHOCTH BHeCeHHA PeaKTHBOB HHTCHCHBHOCTb 
SBUBAIOWeHCA OKPaCKH 3Ha¥HTeIbHO yMeHbulasacb. Hapuc. | npegcTaBsenbl 
VIbTATHI OPeeseHHA HHTCHCHBHOCTH OKpaCKH IPH MpoABMeHHM pasJHy- 
X KOJIMYECTB TPHNTOana HHHTMAPHHOM Hi N-\MMeTHAaMMHOOeH3abAeruoM. 
puc. 1 BUAHO, YTO B ONTHMAJIbHDIX yCOBUAX HHTeCHCHBHOCTb OKPpaCKH C 
UMeTHJIaMHHOOCH3aJIberH OM Bille, YeM C HHHTHApHHOM. Ilpu nposBlenun 
HMeTHMaMHHOGeH3aIbAeruOM IpAMO Ha Oymare (CM. HHxKe) MHTCHCHBHOCTb 
YACKH IPH MCMOMb3OBAHHH ONMCaHHOM MpolleAypbl TakyKe OKa3biBaslacb B 
pasa HMxKe, 4YeM Oe3 TpesBapHTebHOrO NpOABJeHMA. 
[jaa moctpoewus KamvOpoBounoH KpMBol OymMary ANA xpomatorpapuu 
HHHrpagcKkad Ne 2) paspesamu Ha NOsOCbI TaKOM POPMbI, KaK 9TO PCKOMCH- 
7 Marruac (14). Ha xpomaTorpamMbl HaHocusM oT 5 qo 40 y TpunTodana B 
HOM pacTBOpe H MpOBOAMM BOCXOJAMLyIO XpomaTorpatHio B cMeCH 
aHoll — ykKcycHaat Kucmora — Boga (4: 1:5). aa oOnapyxxenua Mmecta 
nonoxKenua TpunTotbana OT xpomaTorpaMMbI (WIHpuHa 4 cM) oTpesaJH 
locky (1uMpuHa lcm). Ory Nomocky MpoABJIAIH N-\MMeTHJIaMH HOOeH3aIbJe- 
om (0,5 r), pacTBOpeHHBIM B 5 MJI NOAKHCMeHHOrO YBJaKHEHHOPO alleTOHa 
erou : Boa: HCl =4:0,5:0,5). [pm mogcbixaHHH MOABIANIOCb = NATHO 
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¢ XapakTepHoli cuHe-puoneroolt oKpackoH. Ilo Mepe yuleTyauBaHHA HCl ah 
TCHCHBHOCTb OKPpacKH OcMaGeBasla H 3aTeM MCYesaa MOMHOCTHIO. B napax Hi 
OKpacKa BOSOOHOBIAIACb. ! | 
Tlocne mpospnenus Tpunropawa Ha y3kKOH NomocKe ero MOsOKeHE 
9KCTpanOJMpOBaTH Ha WHpOKylo HW 3aTeM ONpefeAIM Tak, Kak a 
ppillie. [losyaena craujapTuad KpMBast, KoTOpad B Mpeslenax oT 5 Jo 40 y TPH 
TotbaHa mpHvO1MKaeTCA K IIpAMOH. 
TIpu xpomarorpadupopanuu cmecH TpunTodava, unjoula 4 allTpaHHJIOBG 
KUCJIOTLI BBIACHMOCb, YTO OHH MOMHOCTbIO OTJeNAIoTcA Apyr oT Apyra. Il 
3TOM HHO cyleqoBal cpasy 3a (pOHTOM pacTBOpuTela, TpulTodjaH MM 
Ry~ 0,6 (B 8aBHCHMOCTH OT TeMMepaTyPbI R; HECKONbKO H3MCHANOCh) , AHTPaH 
JOBad KUCOTA OKa3bIBaslaCb 3HAYMTeIbHO OIM2Ke K HCXOJHOMY IyHKTY. 
Kpome Toro, B Clel{HaJIbHOM O0 
Ta6auna 4 Te OblO MOKa3aHo, 4TO f-J[UMeTHI 
CofepxkaHue TpHITOaHa B IIpopocTKax ropoxa AMHHOOeH3aJIbAerH B YKa3aHHBl 
YCJIOBHAX He JjaBall peaKUMH HH 


Tpuntodan ua 1 r cEI- ONHOH H3 AMMHOKHCIOT HU 4TO, Ci 
poro seca, Y 


JIOBaTeIbHO, NocseqHue He venta 
ee Pe onpeyeleHuio TpHnTodana. Buare 
Mucun tposannoe le 1HKOM pepxnme Aap STOMy HesayeM OBO OOuBaTH 
BellleCTBO elk ea i wee CA MOJIHOrO OTJeJIEHHA TpuntTodak 
T1po- OT OCTAJIbHbIX AMMHOKHCJIOT. 
Lanne Jima omnpeyeneHus cBOOO,HOS 
Tpuntodava B MpopocTKaxX HaBec# 


mocmeqHux (8—5 1) pacTupalHu 


STHONHpO- 
BaHHble 
culerkKa 
s3emeHple* 
3eJIeHbIe 


Bona 42,\ 341 63| 65 cTylkKe, mpHOaBiamu 95%-H cHMfl 

Cepuu Sy | es ee no 75%- KOHUeHTpaluu, KMNATH | 

AHTpaHHNoBast —KHCJI0- 3 MHH. HU @HJIbTPOBaJIH C OTCACBIBE 
Ta-+cepuH — | —| 126) 132 


ma ee ae HuemM. Ocaqok B3mMyunBamH c 75%4 
Viinon -- cepau 76 | 1481 1501 226 CIHHpTOM, KHMATHIM 2 MHH. M CHO! 
uJIbTpoBain. OO‘bequHEHHbIe PUA " 
paTp! (oOmui o6bem 15—25 mun) yay 

* VukyOauna 0 aac. puBaH B BakyyMe JO OObema 2 iy 

Jima ompeyenmenua wH_ONAa TIpow 
OpaH WO yiapHBaHHa, Tak Kak IPH yNapwBaHHu OH JIeETUT BMeCTe CO CIIMpTS 
(BCJIEACTBHe STOTO MBI HE MOFVJIM KOJIMYeCTBEHHO OMpefeUTb WHO Ha xpo 
TorpaMMax). Mnjon onpegxensnu MojqudHuupoBaHHbIM MeTogyoM Opauxa (* 
TpHuTomaH ONpeseseHviIo MHAONAa He Mela. 

Jlia oupefenenua Tpuntodpara u3 2 Mi ylapeHHoro SkKcTpakTa Opa pod 
no 0,1 Mul HW HaHOCHIM UX Ha XpOMaTOrpaMME! (IpH MeHbIUeM OObeMe 1poO Obl) 
TPpYQHO NpoOBecTH KOJIMYeCTBEHHOe ONpeseseHve TpunTotbaHa, BBUAyY Mawo 
ero KoyM¥ecTBa). XpoMaTorpadupoBaHue H MpoABMeHHe XpoMaTOrpaMM MIpOBI 
MIM TaK, KaK OMMCaHO BBIIIe. 

C NOMOM{bIO ONMCaHHOW BbILe MeTOAMKH HaMH MOKa3aHa BO3MO%KHOCTD Cli) 
Te3a TpuuTodana B NpopocTKax Topoxa W3 MHAONa U M3 ANTPAaHHJOBO KHCO! ) 
KaK BePOATHBIX ero TIpefINeCTBEHHHKOB. : 

IIpopocrku nogpepranM BakyyMuHMIbTpaluH pacTBopamu: ual 
(1 mr/Ma) + pL-cepuu (5 mr/Mi) ua aHTpanunoBad Kucnota (2 mr/Ma) 
+ Dl-cepHH (5 mr/Mi); B KOHTPOJbHbIX OMbITaX MHUIbTPUpOBasacb BOP 
a TakxKe pacTBop HHoNa (1 Mr/Mn) HM xe pacrBop cepuHna (5 mr/ma). Toc 
HH@UIbTpalHu UpOpocrKu Bax bl OOMbIBAIH BORON u uuKyOupoBamu 12 wal 
Ilocae sToro TrOTOBHJIM 48 HMX CIMPTOBbIe SKCTPaKTBI, KOTOpBIe ynapHBadl 
MH 3aT€M MpPOBOAMIM oONpesesenve TpuntTodaHva, Kak yKasano Bbilue. TloKasaki) 
4TO cofep%KanMe TpunTodava OblWwIO 3HaYMTeIbHO BbIMe B UpopocrKax, Ul 
(bustbTpupoBaHHblx OJHOBPeMeHHO CepHHOM H HHOJIOM WIM 2%Ke CepHHOM| 
aHTPaHHJIOBOH KHCNOTOH, 0 CpaBHeHHIO C KOHTPOJIbHBIMH TpopocTKaMil 
HNPUAbTPHPOBAHHBIMK BOOK WIM OFHUM cepuHom (Tab.. 1). 

IIpu undunprpauuu wHsona 6e3 cepuua Takxe HadOmOmanca SHaUHTeJIbHEI 
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IpOCT TpuNToana NO CpaBHEHMIO C KOHTPOJbHBIM ONBITOM, OAHAKO STOT TIpH- 
T Obll SHAYHTeIbHO HIKE, YeM B po6e, HHPUALTPUPOBaHHOH MHOOM 
HHOM BMecTe. CHHTe3 TpulTodaHa B 3TOM CJIyyae OOBACHAeTCA HaMHUHeM B 
pOcTKaX TOPOXa 3SaMeTHBIX KOJIMYECTB CBOOOHOFO CepHHa, KOTOPbIHt MOKeT 
yllaTb B peaKIHi0 C HHDAJbTPHPOBaHHbIM HHOIOM, OOpasya TpunTodan. 
AaHHbIX, NIPHBeECHHBIX B TAO. 1, BHAHO, TO B STHOJMPOBAHHbIX MpopocrKax 
ire3 TpunTodpana UleT Xy%Ke, YM B 3eJIeHBIX, IpHUeM JyUWe BCero TpuNTO- 
1 CHHTC3HPyeTCHA B 3eJIeEHbIX BEPXHHX YaCTAX MPOPOCTKOB. 

Takum o0pa30M, HalliH OMBITbI NOKa3aJIH BO3MOXKHOCTb CHHTe3a TpuNToana 
HHAOa HM CepHHa y BbICWWMX pacTeHHi. Jlo HacTosero BpeMeHH STOT IIpo- 
¢ Obl OOHApyxKeH TOMbKO y OakTepuli uM HUsWIM¥ rpHGoB. 


MockosckH TexHOJIOrHueCKHH MHCTHTYT Tloctynuso 
TIHWeBOM MpPOMbILLIAeHHOCTH 1X1 1956 
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TEOJOPH gs 


O. Tl. FOPKYH 


OCOBEHHOCTH TEKTOHHKH BEPXHEBOPOTDIL[EHCKUX 
OTJIOKEHHM B PAMOHE CTEBHHKA 


(ITpedcmaeaexo axademukom H. C. Ilamekum 11 XII 1956) 


BepXHeBOpoOTbIINeHCKHe (COMeHOCHbIe) OTMOXKeHHA HWKHErO MHOWeHa pac- 
OCTpaHeHbI BO BHYTpeHHeH 30ne [IpeykapnatcKoro uporn6a. B patione Cre6- 
Ka OHH BXOJAT B COCTAB TOW, Claraloulel CeBepo-BOcTOUHOe KpBIIO Moyppry- 
oH ANTHKJIMHAJIM, APO KOTOPOH pasMBITO AO NoAcTHNaroMUXx eenopox. IIpoctu- 
OTCH CJIOH C CeBepoO-3alajfa Ha toro-BocTOK. IlayeHve ceBepo-BocTouHoe 40— 
. BepXHeBOpoTbINeHCKHe OTIOXKEHHA CeEBEPO-BOCTOUHOFO Kpblla AHTHKIHHAa- 
NorpyxXaiorca JO riyOHH OKOJIO 2 KM H K CeBepo-BocToKy oT MoyppricKort 
THKJIMHaIM OOpasy!oT PA AHTHKJHHAJIbHbIX MOMHATHH WH CHHKJIMHaJIbHEIX 
PPyXKeHHH, MepeKPbITHIX OosIee MOMOJLIMH OTIOMKeHHAMH. C toro-sanaya Ha 
ICHOCHY!0 TOJIULY HH2KHEO MHOLeHa HaJBUHYTHI (PJIHWIeBbIe OTOMRKEHHA Mena 
JajeoreHa Kapnar. 
B palione CreOHHka BepXHEBOPOTDIIeHCKHe OTJIOMKEHHA 3aseratoT COracHo 
IOMCTHJAIOULMMH 3arOpCKHMH NoposaMH H TepeKpbIBalOWLMMH UX CTeOHHK- 
IMM C/IOAMH. KaHHuble 3aexKH B pa3spe3e BePXHEBOPOTHINeHCKOH TOM 
OKe 3asleraloT B OCHOBHOM COrylacHO H MeCTaMH JIMCrapMOHHYHO C BMerLalo- 
MH MOpOjaMH, KOTOPble MpeCTaBJIeHb! COJIEHOCHOH MecuaHO-rIHHUCTOH Opek- 
HM, TepeMerKalollleHca CO CJIOAMH KAMCHHOH COM. SalexKH KaJIMHHbIX NOpoy 
KEHbI JIAHTOCHHHT-KaHHHTOBOH, KaHHHTOBOH HM pexke saHrOeHHHTOBOM No- 
JaMH, YepeyIOulMMucA C TpocsOAMH KaMeHHOHM cOuIM H aprHiuTos. OxnH 
eraioT B BUJe OOOCOOeHHBIX JIMH3, IPpHypO4YeHHbIX B OCHOBHOM K 4¥eTbIPeM 
IMMHbIM 30HaM ('). Hacepepo-3anaHOM yuacTKe MecTOpOxKJeHHA, Pe Bep XHe- 
\OTHINLEHCKaH CBHTa JocTuraeT HaHOombueH MoulHOCTH (1500 M), uMeerTcs, 
BHJUMOMY, IeCTb rOpH30HTOB KaJIMHHbIX NOPOJ, BMpefeax *Ke loro-BOcToY- 
[ OKPpaHHbI MeCTOPO*KeHHA PacMpocTpaHeHO TPH MaJIOMOLWIHbIX TOPH30HTa 
(MMHBIX MOpO, 3fecb HaOOfaeTCA YMeHbIUeHHe MOLWIHOCTH BepXHEBOPOTHI- 
ICKHUX OTMOxKeHHH Jo 1000 M H BbIKMMHMBaHHe KaJIMHHbIX c0eB y JLoOpo- 
ropa. CxeMaTHYecKoe paciouiowKeHve KaJIHHHbIX 3aylexKeH B palione Cre6+ 
‘a moKa3aHo Ha puc. |. 
Kaauiinpie nopogbl 3aeraioT B BUJ€ MOHOKJIMHAaJIbHO TMafalouX C10eB H B 
e@ OpaXxXvWCHHKJHHaJIbHbIX WH ONPOKHHYTHIX CKMafOK. : 
Ha mecropoxkeHun HavOoulee WHpOKO paclpocTpaHeHb! KaJIHHHble 3aexKH, 
HOULHe MOHOKJIMHasbHOe 3aneraHve. OHH MpocsexKUBaIOTCH Ha JIMHY OT 
Mm jlo 4 xm. Ilo nayjleHulo HeEKOTOpble H3 HHX Pa3BUTbI MPHMePHO OT NOJOUIBE 
COBO-PIHHUCTOM MIAN! ZO ryOuH 400 M OT AHEBHOH NOBepXHOCTH, Apyrue we 
apoctpanenb fo raryOun 100 M 6e3 NPH3HaKOB BbIKJIMHMBAaHMs. Kanuiinpie 
4 lipocTupaiorca c ceBepo-samaya Ha wro-BocToK. [laqeHne ceBepo-BocTo¥ 
40—60° u B oTgenbubIx coysaax 80—90°. HwxkHAA M BepXHAA NoBepx- 
[MH JIMH3 BOsHUCTEIe. B KpaeBbIX YaCTAX OHH OObIMHO Pa3BeTBJIAIOTCH Ha 
<oubKO Ipocoes. MouHoctb KaJMiiHbIx 3ayexKell H3MeHACTCA OT HECKOb- 
/Metpos jo 100 M. 
A3 MOHOKJIMHaJibHO MalaiouluX JIHH3 HavOosee CIOKHOe 3asleraHve HMeeT 
3a 1 (puc. 2). Con ee NaaloT B OCHOBHOM BepTHKaJIbHO. BumosiaxnBanHe 
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cnoeB HaOwosaeTca Mo NajleHvro B BepXHeH Ui HHKHeH UACTAX 3aJleXKH. JIune 
uMeeT HCOOJIbILYIO MOMatb PactipocrpaHeHuA, MpHMepHO paBHyto 150 000 M 
Mp CpaBHHTeIbHO OOOH MOLLHOCTH KaJIMHHbIX MOpos, AOCTHTaromlen B € 
weHTpambHow yacru 80 Mm. Pa3spe3 JMH3bI NpecTaBeH CHHSy BBepX CJIOAM 
naur6eiHuT-KaHHUTOBOH MOpOsbl C MpOCOAMH KaMeHHOM COM H B BepXHe 
yacTH — JlaHr6eHHHTOBOH Mopojon. . 

Kasniiupie 3anexu 2, 7 u 9, umerwmme dopMy OpaxHcHHKJMHaseH, Paciipt 
cTpaHeHbl. B TpeyeiaX WeHTpasbHOrO yaacTKa MeCTOPOAReHHA. OHH CJ102KeHE 
B OCHOBHOM, JlaHTOeliHHT-KaHHHTOBOH Nopogqou, MepeMexKatomlevcA CO CJIO 


UWilliyy 


a + ray 


ja [eae 
(16 Cie 


Puc. 1. CxemaTuueckHlt nah pacnowO*KeHHA KaIMMHbIX 3aexKeH B palione CreOunKa: a — 
G6oHaTHbIe PMIHHLI, MepremH H NecuaHHKH (cTeOHHKCKaA cepua NY); 6 — comeHocHas mecual 
ravunctad Opekuna c MpocsoAMH KamMeHHOi cou (BepxHeBopoTBINeHcKad cBuTa NV); 4] 
KaJIHMHbIe MOPOAbI (BepXHEBOPOTHINMCHCKAA CBUTA NV); é€ — kapOoHaTHble PIHHbI W NOHMAY 


Bble TeCuaHHKH C TpelHHaMH, 3aNOHeHHbIMH raHToM (saropcKas cBuTa N*?) 


MM KaMeHHOM COJIM, M u3peKa MaHrOeHHHTOBOH MOpoObl, pacnomoxKeHHon 
HMYULECTBEHHO B HW2KHeH YacTH paspe3oB HHS 7 HY. TInomjayb Kaxyon u3 94 
JIHH3 COOTBETCTBYeT IIPHMePHO Toman WHH3bI /. | 

JIuusa 9 pacnonoxwKena B HMKHeEH YacTH paspe3sa BepXHEBOPOTHIILeHCH 


u 
OTO*KeHHH. CoM ee CMATHI B OPpaXHCHHKJIMHAIbHYIO CKaKy CO CKAaTbIMH K} 
ubamu. Ilagenve ux CeBepo-BocTouHoe Nox yraom 45—60°. IZapuup m4 
HanOovlee rlyOOKO NOrpy2KeH B ee WeHTpasbHOH uacTu. K cepepo-sanayy uv 
BOCTOKY OT TloculeqHel OH pesKO NoAHHMaeTcA BBepX. MomjHocTh HH3bI OOH 
raer 40 M. 
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Ci0H KasMiHbIX NOPOA MH3bI 7 B LEHTPadIbHOli U 1OrO-BOCTOUHOi ee YactAX 
feraroT B BUC CHHKJMHAIN, a B CeBepO-sallaqHol YacTH —B Bue ONpOKHHy- 
d CklaKu (pu. 3). Kpbiuibst cHHKIMHaIM Magar nox yraamu 50—70°, pac- 
OCTPaHsAACh IPHMEPHO OT NOMOWBbI THMCOBO-PIMHHCTON WWIANbI JO rayOur 
J M OT HeBHOH NoBepxuocTH. CeBepo-BOcTOUHOe KPbIIO JMH3bI BbIKIHHH- 
eTCA B lpeflemaxX ee UeHTPabHOH YacTH, a 1oro-sallaqHoe *npocuexuBaeTcn 
mee B CeBepO-3allaHOM HallpaBJieHHu; OHO 
sch MafaeT OX yruom 80—90° u satem 9 
POKHHYTO Ha CeBepO-BOCTOK. z 
Hay cnoaMH JHH3bI 7 Bee CeBepo-3sanal- 
M UacTH 3asleraloT MOUIHbIe COM KaJIHiiHbIx 
POA, KOTOPble HAMM BBIJeMAIOTCA B OTesIb- 
IO JIMH3y 6, HMeIOULyIO MO-BHHMOMy, MO- 
KJIMHaJIbHOe savleraHve. Teoornyueckue 
3pesbl, COCTABJIEHHbIe Ha OCHOBaHHH Hu3y- 
IMA OOMbWOrO YMCA TOPHbIX BbIPadoTOK, 
Ka3bIBaloT, Ha Halll B3rvinl, HawHuHe Ha 
M yUacTKe AByX JIHH3 KaJIHHHbIX NOpon, (Jc Bae 
SMOJIOMKCHHHIX Ha HEOOJIbIIOM paccTOAHHH als [Se 
—20 m) ogua oT Apyrol. Munoli TouKu spe- 

A pufepxupaetca E.B. Kusasepa — ona Puce. 2. Teonornyeckul paspes yepes 
iTaeT, YTO OOHApy2KenUbIe 3fecb KasuiinpIe NEY. quo Anam eP eee BY 
POfbl OTHOCSITCA K JIMHSe 7. ma; 6 —coulenocuas, mecuaHo-rin- 

Tlopogs, cuararoujve sHH3y 2, CMATbI B- HucTan OpeKuHA c MfOCOAMH KaMeH- 
IKJIMHAJIbHY!O CKJlaJIKy C Ce€JIOBHAHbIM Te- HOH cow; 6 — JlaHrOeHHHT-KanHuTo- 
u6om. IlapHup cHHKnuHanu B MeHTpamb- B44 Mopoaa; - or aban hag 
i WaCTH JIMH3bI IPHNOAHAT JO yYPOBHA BTO- ‘es 
‘O TOPH3OHTAa TOPHBIX BEIPaOoTOK. K ceBe- 
gallayly H !wro-BOCTOKY OT 93TOrO yYacTKa OH MocTeneHHO TorpyxXaeTca JO 
jOHH MATOTO TopHsoHta. KpbiibaA CHHKJIHHAIH NpOcexKHBalOTCA BBepX NO 
[eHHIO JO ypOBHeH NATOrO H BTOPOTO TOPH30HTOB H, MO-BHAHMOMY, JOCTHr 


IY VN BV NG EN hi aN) = v-v 
v-VvV-vV- v-vV—V—-ve-y -v-v-V-v—-v =V= 


ray ray + Ate 


To nunuu I -TT fo suHuu M-V flo nunuu V-V 


10 2uHuu 2-H he ee Ps 
(oo 5) WM He Wa rela 

. 3. Teomoruyeckue pa3pes3bl yepes mHH3y 7 (no muHHH JJ]—/JJ— E. B. Kussesa, 1954 r.; 

mHun J 7—JII — O. I. Topxyn, 1946 r.; no aunnu JV—IV— O. II. Topxyn, 1946 r.; no 


uu V — V — apxup pyguuka); a, 6,6 HW e—TO xe, uTO Ha puc. 2; 0 — coseHOCcHasA Pinna 
C CHJIbBHHOM 


oT NOMOMIBbI PHMCOBO-rmHHHCTOH wasp. Ilopo_bi woro-3anaqHoro H ceBepo- 
TOUHOrO KPpbiia MaflaloT, COOTBeTCTBeHHO, Ha CeBepO-BOCTOK H 10ro-sallay 
| yraiamu 45—50°. 

Kanuiiuble 3asexKH, HMerollve CTpoeHHe OpaXHCHHKJIMHAJIbHBIX HW ONPOKH- 
PIX CKaOK, HapsAy Cc JHH3aMH MOHOKJIMHAJIbHOrO 3aJleraHHA, H3BeCTHBI 
(€ TOJIbKO Ha WeHTpaJIbHOM yuacTKe MecTopomennA. Ha cepepo-3amlaqHoM 
TO-BOCTOUHOM y4acTKax B Tpeesax pasBeqaHHbix rayOun 600—1000 m or 
BHOHM IOBePpXHOCTH B OCHOBHOM, II0-BUAMMOMY, PaCIIpOcTpaHeHbl MOHOKJIH- 
bHO SasleralolllHe JIMH3bI KaJIMMHbIX TOpoy. Sanexu 2, 7 uw 9, 3aneratoulMe 
wie HeOOIbIUMX OpaxXHCHHKJHHaIeH, He MpefCTaBsIAeTCH BOSMOMKHbIM OTHO- 
b K OJHOMY TOPH30HTY KasIHHHbIX NOpOJ, TaK Kak NOPAAOK OTMOKeHMA Ka- 
[HbIX CJIOCB, KAMCHHOM COJIH HW COMAHDIX TIHH B Ka%KJOH H3 JIMH3 Pe3KO OTJU- 
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veo, KomvuecTBeHHbI MHHepasorMyecKH COcTaB KaJIMHHbIX NOpo B pasHi 
aUH3aX TakxKe HeoquHakos. Hanpumep, cofepxkaHve JaHrOeHHuTa B aHrée 
HHT-KaHHUTOBOM Nopose MHH3bI 9 oKOO 20%, TOrfa Kak B NOpOse JMHSbI fi fo) 
He mpepbiuaet 7—10% oT oOmlero cocTaBa NOpoO/pl. Kpome TOrO pasHUHl 
pasMepbl KasIMfHbIX 3aslexKeli, pesKOe KOeOaHHe MOILHOCTeM KaJIMMHbIX JIMA 
o6oco6sIeHHOe 3aJleraHHe KaxKOH W3 JIMH3, a Tak%Ke paciipocTpanenue Kan 
HEX NOPOA MO NaseHuio OT MOAOUIBbI THMNCOBO-rMHACTON IWIANbI B OMHHX CHI 
yanx Jo rnyOuH 200—400 , a B Apyrux—fo ruryOuH 1000 M 4 Oosee 6e3 TIpusH 
KOB BbIKJIMHHBaHUA yKa3bIBaloT Ha MHOFOAPYCHOCTb KaJIMHHbIX OTJOKEHHH 
pa3spe3e BepXHEBOPOTHILIeHCKOH CBHTHI. 

Hasuune B 3aropcKuX HW CTCEOHHKCKHX CJIOAX MHOFOUMCJICHHBIX TPeLlMH, Pa 
NOJOKEHHBIX NepNeHAUKyMAPHO K HallacTOBaHHlO, a TaKxKe pasqpoOMeHHOC 
N€CUaHHKOB, aJICEBPOJIHTOB, APIHJIJIMTOB WH COJIAHbIX PIMH BepXHeBOPOTBIIMMe 
CKOM CBUTb! yKa3bIBaloT Ha HHTCHCHBHbIeE TeKTOHMYeCKHe HallpsxxKeHHA, KOTOPE 
ACIbITasH 3TH Toposb. Menee nacTuuHble NOposbl (MeCuaHHKH, aJIeBPOJMTBI 
COMANbI€ PIMHbI), 3asleraroulve Mex)ly WaukaMH CJIOeB KAMEHHOM COIN, pasqpo 
seHb!. OGOMKH STHX MOpOA, CIeMeHTHPOBaHHble CONAHOM IMHO HM TaJHTO! 
oOpasy1oT COMeHOCHY!O MecuaHo-rauMHucTylo Opekuuio. Onnchipaeman Opeky 
paccmatpuBanacb A. A. Vsanoppm (?),C. M. Kopenescxum (*) H HaMH KaK Te 
TOHHYeCKOe OOpasoBaHHe. B cOAX KAMEHHOH COJIM U KaJIMMHbIX NOpO, pach 
JIOMCHHBIX MeK]y NWayKaMH COJeHOCHOM Mec4aHO-rIMHHCTOH OpeKYHH, 3ep 
rasta MW KaJIMHHbIX MMHepasoB paccuaHwoBaHbl. Kpome Toro, cJIOH KaJIMMH 
NOpOA WH KaMe€HHOH COM, KaK HaHOoslee NaCTHUHbIe NOPOJbI, OOpasyioT OBO 
HO CAOMHYIO MHKPOCKaquaTOCTh MW B OTACJbHBIX CYUaAX CMATHI B OpaxHcH 
KJIMH@JIbHbIe H ONPOKHHYTHIe CKaQKH. 

O6pa30BaHHe COMeHOCHOH NecuaHO-rIMHMCTOH OpekYHH HU yCJIO*KHEH 
yCNOBHH 3avleraHHA KaJIHHHbIX 3aeKeH BbISBAaHbI pa3sJIMYHAMH B MeXaHH4 
CKHX CBOHCTBAX MOpO, BEPXHEBOPOTHINIEHCKOM TOIL, MOMOKeHHEM e€ Cpe 
Oosee 2KeCTKHX 3arOpCKUX MW CTeEOHHKCKHX OTMOXKeHHU, pa3sJIMYHOH cTeneHy 
TEKTOHHYeCKHX YCHIHH Ha pa3HbIxX yuacTKax MoypprmckoH aHTHuKIMHalH 
PasIH4UHeM YJeJIbHBIX BECOB KaJIMHHbIX CONeH UH BMelLaIOuluX HX TOpor. 


Beecoro3Hblli HayudHO-HCceqOBaTeIbCKHH Tlocrynuao 
MHCTHTYT Ylaslypruu 19 IX 1956 


UMTMPOBAHHAA JIMTEPATYPA 


) , ALAH, 91, Nel (1953). * AL 1A. Usawnow, Tp? BCE 
C. M. Kopenescxuk, Mas. AH CCCP, cep. reon., Ne 3 (1953). 
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Jlokaayn Akanemuu Hayk CCCP 
1957. Tom 112, Ne 6 


PEOJOVHA 


C. Ml. KOSJIEHKO nu H. A. HHAKOHOBA 


HEKOTOPbIE TEO®H3HYUECKHE JIAHHBIE Oo TJIYBHHHOH 
TEKTOHHWKE B 30HE CEBEPO-3ANAJHOrO OFTPAHHVYUEHHSA 
NPHKACNHMCKON BHAHHbI 


(IT pedcmaeazeno axademukom H. C. Ulamcxum 6 IX 1956) 


A. II. Ilasnop o606mua cBeqeHua O JHCNOWMPOBaHHOCTH Me3030/iCKUX H 
MHOSOHCKUX OTJOKeHHH BAOMb Mpasoro Gepera Boaru or Bompexa Ao Epre- 
HM BbICKa3aJl MpesMosomenHe O cymlecTBOBaHHH AcTpaxaHcKo-CapaToBcKoH 
CTeMbI pa3sJIOMoB (7). OcHOBBI- 

Cb Ha MaTepHasiaxX BapHoMe- 
MUCCKHX WM CeHCMHYeCKHX HC- ‘ ORK 
egopanHh 1936 r. B CaparTos- 

OM 3aBouuKbe, 9. 9. Doruagzu 
(omntcet 06 OTKpbITHH JK aOBcKo- 
yctyna (*). A. JI. Kosnop u 
: M. IUlunenpKespuy yamu no- 
/00HOe omucaHhe 9THX MaTepHa- 
B (1). IIpeqnonoxus, uto )Ka- 
/BCKHH YCTYM MpOTArMBaeTCA OT 
‘aJOBKH Jo CraiMHrpaya BAOb 
7N€BOH JIMHHH MaATHHKOBOIt 
fe aHOMaJIHH CHJIbI TAXKECTH, 


c. 1. /— Vs0anomaua cumbl TAKeECTA— 
Mra; 2 —W30aHOMasIa CHJIbl TH2KeC- 
-— 36 ra; 3 — 30Ha rpaBHTallHOHHOH 
MeHH c TepemayqoM 3HavyeHHH aHoMa- 
H CHJIbI TAKecTH OT —4 Fo —36 Mra; 
— 30Ha pactpocTpaHeHHA TrpaBHTalyH- 
HbIX aHOMAJIMH, THMMYHBIX JIA mWaT- 
pmb; 5 — 30Ha paciipocTpaHeHHaA rpa- 
TaHOHHbIX AaHOMAJIHH, THMMYHBIX JIA 
MAHOKYNOJIbHBIX paHOHOB, 6 — JIHHHA 
PpeOeHHoro KpaeBoro ycTyna Ha CTbI- 
ABYyX WHT; 7 — ceHcMHyecKHe IIpo- 
mu; 8 — celicmuyeckui mpobunb XIII 
KpacHokyTckoM fepeceyeHuu; 9 — 
icmuueckuHi npopusb V Ha Maosatc- 
M mepeceyenun; /0 — celicmnueckuit 
opusb XIV ua IIpouelickom mepece- 
yeHHH 


TOpbl OXAPaKTepH30BaNH ero B KavecTBe KpyNHOFO CTPyKTYPHOTO SJIeMeHTa, 
paHuuuBalomlero Ha ceBepo-3allaye pacnpocTpaneHHe COMAHDIX KYMOJIOB 
Jukacnulickolt Buayunp (1). BapwomerpuyeckHe H TrpaBHMeTPOBble CBEMKH 
47—1951 rr. 3aBepumMM MpocmexuBanne OOMbUIOH YpaBHTAalHOHHOH CTY- 
Hu CapatoscKo-CrasIMHrpascKoro 3aBomKbA, O YeM ObIO COOOLIEHO 


A. IL[pauKom (°). 
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Celicmuyeckue uccmeqopanun 1950—1954 rr. npomuparor cBeT na riyOu 
HYIO TEKTOHHKY B Y3KOH Mosloce TOM YaCTH rpaBHTalMOHHOK CTYMeHH, KOTOP: 
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me30304. B CHHKJIHHaJIAX OTMeYaeTCA Pe3KOe YBEHYCHHE MOLLHOCTeH Me3030!) 
CKO-KaHHO3OHCKHX OTOKeHHH WO 4000 m. Ha orgenbuprx celicmuyecKHx pai 
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08 


5 km 


Puc. 


poneika XIV 
2 


uporsaruBaetca oT Kpacuor 
Kyta qo Cramuurpaya Oo 
yem Ha 300 xm (puc. 1). 
PH30HTAJIbHbI rpayuei 
aHOMaJIHH CHJIbl = THAKEC 
qocturaeT 3yecb 4 MII Hi 
1 xm. IIpu nepenaye oT + 
qo —36 Mra my4OK u30aHG 
MaJl, TpaCCHpyloulai rpaBy 
TaUMOHHY!O CTYNeHb, H3Mq 
HaeT cBoIo wupHHy oT 10 Ff 
60 xm. MuyuMasibuble 3Haye 
HUA ToMepeyHuka TpaBUuTée 
WHOHHOH CTYNe€HH OTMe dal] 
ca y Kpacuoro Kyra 4 


| 


tuMpote KampllivHa, MaKe 
MaJIbuble — B paloue IIpa 
JIeHKH. 

CelicmuyeckHe pas3pe3E 
Kpacnokytckoro, Muosai 
cxoro u IIpomevcKoro Te 
peceyeHui (puc. 2) BbIAE 
JIAIOT MOTOPOe MOHOKJIHHAIE 
Hoe 3ayleraHHe CJIOeB CJIeBE 
(MeHbUIHe cenepo-sama{Hibl 
4aCTH pa3pe30B)H y3KHe CH 
KJIMHaIH HW aHTHK HHA!) 
cupaBa (i0ro-BOCTOUHBIe 44 
CTH pa3pe3oB). B mipeyedar 
MOHOKJIMHaJIM + OTparKarorilyil 
TOPH30HTbI M€3030H WH Bepx! 
HeH YacTH Naweo30nd HakJC 
HeHbIB CTOpoHy I]pukacnu 
cKoH BuaquHbl Ha 0,5—1) 
TeKTOHHYeCKHH ycTyn, Kd 
TOPbIM YalOCb YJOBHTb 
page mpopuseh, B HHTepB 
Jie BepXHelep MCKHX cram 
HHH OOyCJIOBIMBaeT pe3K 
yBeyJHYeHHe HakOHa Tw 
CTOB B TOM Ke HallpaBJeHH} 
No 30°. CpaBHUTeJIbHbIi and} 
JIH3 OTParxKaloulux IJOlal 
WOK HW 3alMceH Ha cCeHcCMdj 


paspe30B NO3BOuIAeT LOB 
PpHTb O HanHMuHH 37ed 
(OPM COJAHOH TeKTOHMKH| 
YIvIbl HAKJIOHOB OTpaxkaki} 
IHX MIOWaOK B HaycomeBed 
TOJIM€ Ha KPbIIbAX AHTHKAN} 
HasleH JlocTturarwT 5° BO 
JIOKCHHAX MeNOBOFO BOe 
pacra u 20° B ocHoBaHM! 


€3aX yaeTCA BbIJCIMTh OTParxKatoune M1OMalKH, HaMevarlolllMe MOBepXHOCTb 
ofcoseporo Jlo%Ka Ha rayOuHAax nopayKa 5000 M. 

TexTonuyeckuli ycryn, MpocTpaHcTBeHHOe MOmO%KeHMe KOTOporO MOKasaHo 
a puc. 1, aBmneTca norpeOeHHbIM. B nurepBase Me3030HCKHX OTIOXKeHHH OH 
OCTeNe€HHO, CHH3Y BBepX, MepeXOANT B MOMOryIO MOHOKJIMHAUb, a NOCIequAS, 
O Kpalineli Mepe Ha YpOBHe HEOreHOBbIX HM YeTBEPTHYHbIX OfMORKeHUH,— B ro- 
M3OHTaJIbHOe 3aseranve Wwiactos. MoxHO npeANosOKUTb, ITO B Tee JOKeM- 
pulickoro (byHaMeHTa, HaCTHIKe AByX TwuT(CpegquepyccKkoli u IpuKacnnii- 
KOM"), STOMY ycTYyIy OTBevaeT ApeBHUH MOB, BAOMb KOTOPOTO NpOHCXoOAMI 
OWHATHA W ONyCKAaHHA CMeXKHBIX TeppuTopHit. 


HuwxkHeBomKCKHH pasBesOuHblli reodusnueckuit Tpect y Tloctynuso 
u CapaTosckul rocyapcTBeHHblli yHHBepcuTeT 28 VII 1956 


um. H. I. UepupimescKoro 


IWMTHPOBAHHAA JIUTEPATYPA 

LA. JI. Kosaos, B. M. Ulunenpbxkespuu, Cos. reom., Ne 4 (1945). 
A. Il. Tlaspaos, Brionna. MOH, N 4 (1896). 39. 9. BoTua WH, Bocrounaa uedth, 
e 9 (1940). 4H. C. Ilatrckui, Bra. MOMM, orn. reon., 30, M5 (1955). 
O. A. Ilspank, Paspeqounan 4 mpombIcnopan reo@usnka, O6mMeH MpOHSBOACTBCHHEIM OMBbI- 
om, Ne 4 (1952). 


* Tepmun «lpuxacnniickaa manta» saumctsopan y H.C. MWartcKoro Oe 
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Jornags Akagemun nayk CCCP 
4957. Tom 112, Ne 6 


MHHEPAJIO“IH § 


A. C. MOBAPEHHbIX 


3ABHCMMOCTb TBEPJOCTH MHHEPAJIOB OT COCTOAHHA 
XMMHYECKON CBA3H 


(ITpedcmaenexno axademuxom A. IT. Bemexmunoim 15 XI 1956) 


B ocHOBHbIX pa6oTax MO HCcuIeOBaHHio TBEPOCTH MHHepaJIOB W UCKYCCTBeH-| 
HbIX KpHcTas0B (?, °, 7) OblwIH BbIACHeHbI PlaBHble 3AKOHOMEPHOCTH H3MeHeHHA| 
3TOFO CBOHCTBa B 3ABHCHMOCTH OT KPHCTaJJIOXHMHYeCKHX cbakTopoB. Tak, Opl0 
YCTaHOBJIeHO, TO AWA KPHCTAaIOB, OONaaoul4X OMMHAKOBbIMA MPOCTbIMA 
CTpyKTypaMu (riaBHbIM O6pa30M, KOOpAMHaWMOHHOrO HM OCTpOBHOrO Tua) TBEp-| 
JOCTb YMeHbIUIaeTCA C YBeJIMYCHHEM M€2KATOMHBIX PacCTOAHHH MW BOSpacTaeT C 
YBeJIMUCHHEM BaJICHTHOCTH HM KOOPAMHALMOHHBIX YHCe aTOMOB. IIpH 9TOM B OC= 
HOBHOM Ipefsmouarasocb (*, °), TO CHJIbl XXMHYCCKOH CBA3H B pacCMaTPHBaeMbIx 
KPHCTasIaX OTHOCATCH K UHCTO HOHHDM. IIpapya,B.M. Ponpaumugr (7) KocBeH- 
HO YUHTHIBAJI H3MeCHEHHe MPHPOAb! CBAZeH, KOra rOBOPHJ O NOMAPH3alHH MOHOB. 
Ou clea BbIBOJ, YTO 3aMeIeHHA, MPHBOAAMIMe K YBeNHYeHHIO NOMAPHsalHA 
HOHOB B KPHCTaJJIe MOH KAaloT ero TBEpAocTb. OHako, TeopeTHYeCKH 3TO He 
OblIO HM OOOCHOBAHO. 

B nactTosiee BpeMA OOWeNpH3HaHO, UTO MeKy HOHHbIM H KOBAaJICHTHbIM 
THNaMH CBA3H B KPHCTaJJIaX CYULECTBYIOT HEMpepbIBHble NepeXObI H YTO TOaB-| 
JIAIOULee OOJIbLIMHCTBO COCHHEHHM OTHOCHTCA 10 COCTOAHHIO CBA3H K IpOMexy- 
TOUHOMY THI. 

Tlomb3yxicb BeIHYHHAMH 9SJIEKTPOOTPHUAaTeIbHOCTeH 3JIEMEHTOB JIA COOT 
BETCTBYIOWMeH BaJIeHTHOCTH, MOXKHO Ha OCHOBaHHH HX pa3HOCTeli C MOMOIIb 
MIpocToH HOMorpaMMBI (°) BLIUHCIHTb NpHOMMxKeHHOe 3HAYeHHe COCTOAHHA CBA3H 
B TIpOCTeHWHX COeAMHCHHAX CO CTPYKTYpaMH KOOPAMHAWMOHHOrO TuMA. 

UToObl BbISCHHTb, B KAKOM HallpaBJIeHHH JeHCTByeT Ha TBEPAOCTb U3MeHe+ 
HHe COCTOAHHA CBA3H, WyXHO MpOCJeAUTb ee BJIMAHHE B UMCTOM Buse. JA stor 


Taow0u wae 


CoequneHHa NaCl AgBr BaO | MgSe SrO MgS MgO | BeOQ* 
Mexatomusie paccrosnua B A} 2,84 2,88 |.2,77 | 2,73") 29584°2.60") 2:40) ae . 
CTeneHb KOBaJICHTHOCTH cBA- 

3H BY 32 D4 15 ia. A 65 28 74 
TBepfocTb m0 Moocy 2,9—2,6] 2,5—3 | 3,0 | 4,0 | 3,5 | 4,8 | 5,5**) Fae 
* KoopyuHalnoHHoe uwncio BeS = 43 | 
** Suauenue TBepyoctu no A. I. Berexruny (4). | 


HeEOOXOMMMO NOLOOpaTh Takve Napbl MHHepaJIOB MIM KpUCTaNMOB, y KOTOPBIX! 
BC€ OCTaJIbHble apaMerTpbl (T. €. Me%KATOMHbI€ PaCCTOAHHA, BaJICHTHOCTb U KOOp- 
AMHAUMOHHbI€ YHCMa AaTOMOB) OblIH Obl OAMHAKOBLI. Takve mpHMepb B MHpe 
KPHCTaJIJIOB, €CTECTBEHHO, BeCbMa orpaHwyenbl. B Ta6n. 1 mpyBeseHo 
HECKOIbKO Tap KPHCTaJJIOB C OMMHAKOBbIMH CTPyKTypaMH, y ‘KOTOpbIXx 
3TO TpeOOBaHHe BBINIOIHEHO B MAKCHM@JIbHO BO3MOXKHOM cTeneHH. 
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3 Aannbix Ta6. | BbITeKaeT, YTO KPUCTAJWIbI C CYLIeCTBEHHO KOBasIeHTHBIM 
OCTOAHHEM CBA3H ABJIAIOTCA OONIee TBEPAbIMH, YeM Te, B KOTOPHIX Mpeobsayaer 
BASb HOHHAaA. I]pwyemM OTHOCHTebHaA pa3sHHa BOspacTaeT C yBeJIMYeHHeM 
JAJICHTHOCTH COCTABJIAIONIMX ATOMOB H YMCHbIUCHHEM M@XKaTOMHbIX paccToAHHi 
pa3muuque B TBepyoctru MgO u BeS 
[eCKOJIbKO CrylaxKeHO 3a CUeT CHHKe- 
[Mf KOOPAMHAMHOHHOrO uNca Be). 
_ I[lpnOsusutTesmbuble pacuerbl m0- 
(ASbIBAIOT, TO JIA MHHEpaJOB, 
[OCTPOCHHBIX H3 JBYXBaJICHTHBIX 3J1e- 
1€HTOB H3MeHeHHe COCTOAHHA CBA3H 
1a 50% compoBoxjaercs cue sytOulH- 
M1 W3MeCHeEHHAMH TBepyocTH: |) upu 
f€2KATOMHbIX paCCTOHHHAX 2,50— 
}00 A—-Ha 1; Oann; 2) mupu 
I@KAaTOMHBIX paccTosHuAx 2,10— 
100 A—una 1,5—2 Oanna wKkasbl 
Aooca. Pa3ymeetcs, 4TO WIA MHHe- 
)aJIOB CO CTPYKTYpaMH KOOpAHHAaH- 
MHHOTO THA, COCTOAINMX H3 Tpex-H 
}€TbIPeXBaJCHTHBIX 9JIEMCHTOB Takoe 
(Z3MeHEHHE JOJMKHO ObITh COOTBETCT- 
€HHO elle Oomee 3HAYHTeIbHbIM. 

OTo jelicTBHe COCTOAHHA CBA3H 
a TBEPpJOCTb MHHepasiOB WH KpHcTaJ- ( 
OB NpoABsIAeTCH Bcerfa WH Hakslaf[bIBaeTCA Ha JelicTBHe BCeX Jpyrux ompeje- 
IAIOWHX TBeEpOcTb cbakTopoB. Tak, HallpHMep, MOBbIMIeHHe TBepOCTH KDpH- 
TaJWJIOB C YBesIMYeHHeM BaJIeHTHOCTH COCTABJIAIOWMX KAaTHOHOB HECOMHeHHO 
YCHJIMBaeTCA OJHOBPeMeHHO 
Cc BOspacTalomleH B HHX cTe- 
TIGHbIO KOBaJICHTHOCTH CBS- 
3H, MOCKOJIbKY 93JIEKTPOOT- 
PHUaTeIbHOCTh KATHOHOB C 
NOBbUNeHHEM  BaJIGHTHOCTH 
yBeJIMUHBAeTCA. 

XO H3MeHeHHA TBeEp]oO- 
CTH KPHCTaJJIHYeCKHX Be- 
II€CTB C H3MCHEHHeEM MexK- 
ATOMHBIX PacCTOAHHH Takxe 
nO], BJIHMAHHeM M3MeHeHHA 
COCTOAHHA XHMHYeCKOH CBA- 
3H He OCTaeTCA OMMHAKOBbIM. 
B cmyuaax, Kora BMecTe C 
YB@JIHY€HHEM Me%KaTOMHBbIX 
paccTOAHHH KOBAaJICHTHOCTb 
: CBA3H MajaeT (YTO HaOuIIO- 
| jaetca B pAax anasoruy- 
| Pace. HbIX COeCJIMHCHHH Mpu 3a- 
MeII@HHH KATHOHOB) YMeHb- 
ae TBepOcTH HleT Goslee ObICTpO, Y€M KOrla KOBaJIeCHTHOCTb CBA3H BO3- 
yacTaeT (YTO MPOHCXOAUT B PAMAX AHAJIOTHYHBIX COCAMHEHHN TPH 3aMeleHHHn 
\HHOHOB). 

2To pasimyve B XOjle USMeHEHHA TBEPAOCTH UNIOCTpupyeTcA AByMA rpadu- 
amu (puc. 1 vu 2), HOCTpOeHHbIMH JIA COeAMHEHHH, COCTOMINMX H3 OXHOBACHT- 
bIX H J[BYXBAJICHTHBIX 3/IeMeHTOB. TBepfOCTH HeKOTOpPbIX MHHepasoB H KpH- 
‘Tasll0B, HallpiMep WepHKsa3a, KambuoKcufa, ramuta, LiF, NaBr, KJ, mo 
PaBHeHHIO C BeJIMYHHAMH, IPHHsATbIMH B. M. Voapazumugtom (?), BEN EOnD 
IcipaBJeHbl Ha OCHOBAHMM JaHHbIX MMHepasOrHyeCKUX CMpaBOYHUKOB @,9) Hi 
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me 


pa6oT Mo H3MepeHHio MuKpoTBepocTu (°,*). CIJIOWHbIMH JIMHHAMM NOKa3aHe 
H3MeHeHHe TBeEPAOCTH NepBoro THMa, MyHKTHPHbIMH — BTOPOro. 

OGpamaer Ha ceOa BHUMaHHe peskHii NepeJIOM B XoJle HSMCHCHHA TBEPAOCTE 
BTOpOro THIa, XAaPpaKTePHOTO TOJbKO WIA CONeH ABYXBaJIeCHTHbIX MeTAJIJIOE 
(rouxu BeS, NgS, CaS u 7. J.), 34 KOTOpPbIM CuleflyeT Ooee HHTCHCHBHOC U3ME- 
HeHHe (oco6eHHO Juin Be- u Mg-coneli), em u3MeHeHHe HepBoro Tuna. IIpupoxa 
3TOrO Hapyle€HHA MOKa C TOUHOCTbIO HEH3BeCTHA, HO CKopee BCero CBA3aHAa C 
IIPOABJICHHEM CHJI B3AMMHOTO OTTAJIKHBaHHA aHMOHOB, BOSpacTalowluX C YBe- 
JIMYCHHEM UX Pa3sMepoR, YTO Kak OyATO NOATBEPXaeTCA MOCTeMeHHBIM CIJIaxKHe 
BaHHeM STUX AHOMAJIHi C MepexoJOM K Coulee KpyMHbIM KaTHOHaM (Ca, Sr, Ba). 

BeposTuo, Ha ocHopannu atoro dakta B. M. PoubaAuiMuAT mpHiledl K BbILLUEe- 
YHOMAHYTOMY BbIBOLY 06 OTPHLaTeJIbHOM BAMAHHH NOJAPHSalMU Ha TBEPAOCTb 
KpuctasoB. Mexyly TeM H3BeECTHO, YTO KOBaJICHTHAA CBA3b 3HAUHTeJIbHO Mpod 
Hee HOHHOL (4), H ecuIH OHA He BCTpeyaeT KaKHX-IHOO NOMeX, TO B CO“eTAHHH 
C BbICOKOM BaJICHTHOCTbIO HM MaJIbIMA pa3MepaMH aTOMOB OOecIieyMBaeT MAaKCH- 
MaJIbHO BbICOKY10 TBEPOCTb MHHEpaJIOB, KaK 9TO Mbl BAM Ha ipHMepe TBep/eH- 
mero HW3 HHX — aJiMa3a. 


KpuBopoxckul TropHopysHbIi ToctynHvio 
HHCTHTYT 11 VIII 1956 


UWMTHPOBAHHASA JIUTEPATYPA 


1A. YT. Betextuu, Muanepanorus, 1950. 2? B. M. ToabaAwmuu AT, OcHoBHBe 
Hew reoxumuy, B. | (1933).. 3 C. . LTmMutrpues, Tp. Copen. no makporsepjoctu, M3z. 
AH CCCP, 1951. 4 JI. Tlayauur, Ilpupoga xumuyecxon cpagu, 1947. ® A. C. Ilo- 
BapeHHb x, San. Bcecow3H. wuHep. o6m., 84, B. 4 (1955). § B. C. CobomeB, 
BpeweHHe B MHHepasoruio cHmuKaToB, Jippos, 1949. 7 A. E. ®epecmaun, Teoxumua, 3, 
1937. -§.E. O. Bernhardt, Zs. f. Metallkunde, 33, H.3 (1941). ® C. Pala cig 
H. Be rman, C. Frondel, Dana’s System of Mineralogy, N. Y., 1—2, 1944—1951- 
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MAJIEOHTOJIOFH A 


H. J. BACHJIEBCKAS | 


HOBbIE JAHHbIE O ME3030HCKONM ®JIOPE 0. KOTEJIbHOrO 


(ITpedcmaeaeno axademuxom J. B. Haauexunoim 8 1X 1956) 
] 


_ Bo spems pycckoli nonapuoli axcnequuuu 1900—1903 rr. na Hosocn6up- 
CkHe octpopa 9.B. Tonnem u K. A. Bonnocopnyem 6pia coOpana Ha 
0. KoTebHOM HepBax KOJJIeEKUMA MesosoiicKoli cbnopHl. Onpeyenenue Hw onuca- 
Hue STOH KOJJIEKIMH ObIIO MpOMsBeseHO WBeACKUM MaseoboTaHHKoM A.T. Har- 
ropcTom (*), KoTopbili ycraHOBHJI B Heli culeqyromme BUbI pactenul: Schizoneura 
SP. Cladophlebis sp., Ctenis (?) sp., Ginkgo sp., Phoenicopsis angustifolia 
Heer, f. media Krasser, Brachyphyllum (?) sp., Pityophyllum staratschini 
Heer, Pityostrobus sp., Pityolepis tolli Na h., Pityospermum sp. u B 6oubIOM 
KONMYeCTBE OOpbIBKH vIHcTbeB Desmiophyllum. [leppoe pacrenue Hartropcr 
OTHeC IO BO3pacTy K TpHacy (B JasIbHeHIleM MbI He OyjjeM Ha HEM OCTaHaBJIH- 
BaTbCA), a OCTAaJIbHble — K BepXueli rope. 

Bospact dsoppl 0. KotesbHoro ycTaHOBJIeH Obl] Ha OCHOBaHHH CXOJCTBa 
STO cdopHl c Puopok Semin Dpanua Mocuda, ocobeHHo c duiopamu MpIca Cre- 
qbaHa H Mbica Mopbl, KOTOPble B TO BP€MA CUHTaHcb BepXHeropcKuMH. Ha oc- 
HOBaHHH COMOCcTaBJIeHHA STHX (op Hatropcr Torja *Ke pulled K BHIBOAY, UTO 
B A3uu oTsioxKeHHA c Phoenicopsis u Pityophyllum umeror npHOnH3snTesbHO 
OJMHAKOBbIM BO3pacT C BePXHeIOPCKHMH OTJIOXKKeCHHAMH OcTpoBa KotTewbHoro 
HM MOSTOMY JOJKHbI OTHOCHTbCA Tak»Ke K BepXHel rope. CuefyeT OTMETHT, OJ- 
Hako, uTo yxKe Torga A. I. Hatropcr BbicKa3biBaJI MHeHHe, YTO TOPH3OHTbI 
€ pacTeHHAMH Ha Mpbice Dyopa AOIMKHbI OblIH OOpasoBaTbcA B KOHUE IOpcKoro 
TiepHojla WH B Havasle MeMOBOrO, H MPHMepHO TakKoe %*Ke 3akJOVeHHe OblO OT- 
HOCHT€JIbHO PaCTHTeJIbHbIX OCTATKOB Cc Mbica CreqdanHa. 

Tocneqyroujue Haxoyku duoppl Ha oO. Korenbuom Onin cyemanpt E. C. Ko- 
potTKepuyem B 1947 r., B TOM xe MecTe Ha p. BawbikTax, OTKyJa MpOMsoln 
HM TlepsBble COopbl, HO onpefeseHHuA STOM Oph B HTepaType Hurye He NpHBo- 
ATCA, a OOpaslbl yTepsAHDI. 

B 1955 r. J. JI. Bonpuospm, JI. C. Copoxospm u O. B. Uepkecosbim mpu 
PeouOrHyeCKHX HCCeLOBaHHAX CeBepHOH NomoBuHbI O. KorembHoro Oblwin Hali- 
JeHbI OTHeUATKH pacTeHHH, KOTOpble Obl Nepeanbl WIA ONpeseseHHaA aBTopy 
HacTosilei cTaTbv. Hospie cOopbl He OTHYAIOTCA OOraTCTBOM MaTepHaJla, HO 
cojlep2KaT HapsAy C H3BeCTHBIMH yxKe (POPMAMH HECKOJIbKO ,HOBbIX, KOTOPbIe 
TIOMOHAIOT CBEeCHHA O Cbulope STON OTaJICHHOM TeppHTOPHU H MO3BOMAIOT ycTa- 
HOBHTb cBxA3u boppl o. KoTembHoro c Me3o30licKuMu (biopamu Apyrux palio- 
Hop APKTHKH HM, TaKHM OOpa30M, JalOT BO3MOXKHOCTb epeCMOTpeTb BOspacT 
¢bnopbi 0. Korembuoro B CBeTe HOBBIX J{aHHBIX. 

Ilo yxasanusam J]. JI. Bonpuopa, J. C. Copokosa u O. B. Uepkecosa oTne- 
gaTKH MpOuCXOAT U3 ABYX OOHAKeHHM OMHOH M TOli Ke yreHOCHOM TOJNUIH; 
OMHO OGHAaKeHHeE pacmosioxKeHO B CpeytHeM TeyeHuu p. Bampiktax, a Bropoe — 
Ha ee mpuToKe — pexe IOetT99x-Casaa. 

V3 mecronaxomyenun ua p. Bampikrax yctaHossenbi: Cladophlebis sp. 
(sepxymka nepa), Asplenium rigidum Vassil., Coniopteris cf. kolymensis 
(Pryn.), Ginkgo sp., Phoenicopsis angustifolia Heer, Pityophyllum starat- 
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schini (Heer) Nath., Pityophyllum nordenskioldii (Heer) Nath. f. lata f. nov. 
Desmiophyllum sp. Carpolithes sp. 1. - 

Viz sroporo MectopowgeHua Ha p. TOstT99x-Calaa ompeeseHbl Ginkg 
huttonii (Sternb.) Heer, Sphenobaiera cf. angustiloba (Heer) Fl., Phoenicop» 
sis sp., Podozamites.latifolium (Heer), Pityophyllum nordenskioldii (Heer) 
Nath., Desmiophyllum sp. Carpolithes sp. 2. ; | 

TlepeuvicmeHHble pacTeHua H3 AByX MeCTOHaXOKJeCHHH HECOMHEHHO npanal 
jlexKaT OMHOMY PpaCTHTeJIbHOMY KOMIVI€KCY. OTOT KOMIIEKC B IeJIOM BKJIOUaeT; 

nanopotuuxku: Asplenium rigidum Vassil., Coniopteris cf. koly- 
mensis (Pryn.), Cladophlebis sp.; 

ruukKrospe: Ginkgo huttonii (Sternb.) Heer, Ginkgo sp., Spheno+ 
baiera cf. angustiloba (Heer) Fl., Phoenicopsis angustifolia Heer, Phoenicop- 
sis sp.; | 

xBpofupre: Podozamites latifolius (Heer), Pityophyllum nordenski- 
oldii (Heer) Nath., Pityophyllum nordenskioldii (Heer) Nath. f. lata f. nov., 
Pityophyllum staratschini (Heer) Nath. u pacreuua HeompefeseHHoro CHCTe- 
MaTHYecKoro MooxKeHHA: sucTbA Desmiophyllum sp., BosMoxHO NpHHasve- 
Kalle PHHKFOBbIM, WH ceMena Carpolithes sp. 1 u Carpolithes sp. 2. | 

Ilo uncny BuyOB HavOonblee 3HAYeHHE B 9TOM KOMIIJIEKCe HMeIOT PHHK~ 
rOBbIe H XBOMHBIe, a Cpe HUX MpeoOsagaroT ocTaTKH Phoenicopsis u Pityophyl 
lum. CpaBHuTembHO OOJbIIMM YHCJIOM SK3eCMIVIAPOB NpefcTaBieH Takxe a 
nopoTHuk Aspenium. 

OrnevaTKH pacTeHHH OTIMUAaIOTCA XOpOllel COXPpaHHOCTbiO, TpecTaBJeH 
OHM B OOJIbINMHCTBe HeOOJIbIIMMH yuaCTKaMH JIMCTbeB, HO IIPHCyTCTBYIOT cpequ 
HAX HM Wyyku sucTbes Phoenicopsis H JOBOMbHO IHMHHbIe WHCTbA Pityophyllum, 
KOTOPbl€ CBHJeTeEIbCTBYIOT, UTO PacTeHHA Tepe OTMOReHHEM He HCIBITHIBAIA 
JWIMTeJIbHOTO TepeHoca. . 

Ilo coctaBy pacTeHuli STOT KOMMJIeKC OH30K (lOpaM M3 YIJIeEHOCHBIX OTJIO 
*KeHU Hu30BbeEB P. Jlenbl, 3emmu Ppanua Vocunda, Wnuu6eprena. B uactos- 
mee BpeMA WoKa3aHo (7%), YTO Bce STH CIOPbl OTHOCATCA K HH2KHEMEJIOBBIM. 
Oco6eHHO TecHO cBx3aHa (plopa Oo. KoteabHoro c duopolH meHcKol cepuu By- 
wyuckore paloua (4). Tlocmequaa 3HauHTembHO Ooraye BUJaMH, HO B ee COCTAaB 
BXOMAT BCe NepeynceHHble pacteHuad Oo. Korembuoro. M3 komnmueKcos cbropst 
JIGHCKOH CepHu HavOoslee OM30K PaCCMaTPpHBaeMOMY KOMMJIeKC (Oph! OTOHEp= 
}OPAXCKOM CBUTbI, 3AHHMAIOMIeH B paspese CepHH HaHOosee BbICOKOe CTpaTurpa- 
(pHuecKoe NowomwKeHHe. CxoycTBO TocweqHHX oMmpeyemseTcH Kak HaJIHUHeM 
OOWMX BHAOB pacTeHHii, TAK HW BHEIMHHM OOJIHKOM STHX pacTeHHi. Han6omee xa- 
PpakTepbIMH SJIeEMeHTaMH, OCOMIMMH JIA STHX ABYX CPMOP, ABMIAIOTCA MKeCTKOMH- 
CTHBIM NanopoTHuK Asplenium rigidum, HecoMHeHHO pojcTBeHHEI Asplenium 
dicksonianum, pasBHTOMy Ha CeBepe B OTJIOX%KeHHAX BePXOB HMKHETO Mewal 
HM BePXHeMeEJIOBbIX, 3aTeM — WHpoKosHcTHbIe Podozamites w KoxKUCTHIe, TOKE? 
wupoKosmuctTHble, Pityophyllum. 

MutTepecHo OTMeTHTb Takx%Ke HW CXOJCTBO 3akOUaIOIUX iopy nopox Hak 
oO. KorebHOM M B OrOHep-lopsXCKOH CBUTe Hu30BbeB JleHbI. OHM MpescTaBsAlor | 
COOOH OYeHb MVJIOTHBIe, KPeMKHe, CHJIbHO OKeeSHeHHbIC, HHOra H3BECTKOBH- | 
cTble (Hao. KorembHOM) aJIeBPOJINTHI WIM TIMHMCTbIeC CHJePHTHI, Ha BbIBeTpe- | 
JIbIX TIOBEPXHOCTAX PbOKEBATO-KOPHUHEBbIC HJIH COBCeM PbIXJIbIe, a B CBexKEM 
u3uiome cepble. B oronep-lops#XcKOli CBUTe Take NOPOAbI YacTO OOpa3syioT KOH- 
KpeUMH, HW Cpequ OOJIOMKOB Nopog c o. Korembuoro HeKOTOpble HMeCWWT TakxKe 
KOHKPe€UHOHHO-CKOPJIYNOBaTOe CJIO*KeHHe. | 

Ilo-BHAMMOMYy, YCOBUA HaKOMNeHHA OCaKOB M 3aXOpOHeHua pacTeHHit 
B THX paHOHax OblIM OAMHAKOBbIMH JIM BO BCAKOM Culyyae O1M3KuMH. TloATBepx- 
ACHHEM MOXET C/LY2KUTb Tak2Ke M CXOJCTBO B STHX palionax yrueli no nerporpa-- 
(puyeckoMy CocTaBy 4H CIOPOBO-IIbIJIbIeBbIM KOMIMVJI@KCaM, TO oTMeuaer 
E. C. Kopxkenesckaa, mpousBogquBuiasa B 1947 r. ananus yruis c 0. KorenbHoro- 
43 KomiekuuH E. C. Kopotkepuua. Ona BbICKa3ama TaK2%Ke MHEHHe O BO3MOK- 
HOH OMHOBO3PaCTHOCTH YIVJICHOCHBIX OTJOKeHHH oO. KotTembHOro HM HH30BbeB | 


p. Jleupi HW BOSMOXKHOM ‘OTHECCHHH HX K HH2KHEMY MeJly. tig At ae } 
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Bee mpuBeyenupie AaHHble, TAKUM OOpasom, 
BOM Bospacte (opp YIVICHOCHBIX OTIIOKeHH 
DUOPbI B STOM palione MOJIHOCTbIO NOATBEPAMIH BbIABHTABUINecA PaHee npeqno- 
OMCHUA O €€ BOspacTe (5) H MOsBONHAU Oomee TOYHO YCTAHOBHTb MeCTO 3TOII 
PAOPHI CpeAH APyrux apKTuyeckux (plop. 


Hayuno-necneqopatenpcKHtt HHCTHTYT 
reoorHH ApkKTHKH 


CBHJICTEJIBCTBYIOT O HHXKHEMeNO- 
0. Korenbuoro. Hospie HaXOJIKH 


Tlocrynuno 
2 IX 1956 


UMTHPOBAHHAS JIATEPATYPA 
BA. Co Nathors t, Mém. Acad. Imp. Sci. St.-Pétersb., sér. WARM PX. Ne 2 (1 907 
me Florin, Palaeontographica, 82, Abt. B, Lief. 1—4; (1936). °M.M.Epmoaa eB, 


‘P. ApKTH4. HHCT., 87, 29 (1937). 4H. A. Bacunespexraa , HAH, 108, N 5, 913. 
$956). 5 M. M.-E PMOaeB, Tp. Apxtuu. uncr., 87, 293 (1937). 
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Jloraagpe Aragemun nayr CCCP 
1957. Tom 112, Ne 6 


WW. B. JIALUXHS 


O ALITYXCKON PJIOPE 
(IIpedcmaeaeno akademuxom B. H. Cykauecoim 4 XI 1956) 


Iloka ee TPyYAHO CYAHTb O BUHAHHAX, OKa3aHHbIX OTJeJIbHbIMM KJIMMAaTH>} 
YyeCKMMH (pa3aMu YeTBepTHUHOTO NepHoya Ha Puopy AOxasuu, TaK Kak ABJAIOTCAH 
€llle CNOPHBIMM JJIMTeMbHOCTh SMOX Ose MeHEHHA UW UX YHCNO, a TAK2%KE XapakTeph 
KJIMMaTHUeCKOPO PeXKUMAa B MHTepriAUvasax HW B Havase NoctrisuMana. Brae 
HeHve 3TOTO BOMpoca 3aTPpYAHAeTCA TeM, UTO NOKa He HalieHa M He M3y4eHal 
blopa OTAeMbHbIX 9TOX JeFHHKOBOTO BP€MeHH; KpOMe TOO, MeTOJ IIbIIbIeBOrO 
aHasiv3a Bce elle He Hallie WMpoKoro NpuMeHeHusA Ha KaBkase. 

Hamu, cosmecruo c K. A. Yuko, B OKpecTHocTax r. Cyxymu (c. Wmryxa) 
43 TIMHUCTOrO COA, 3aseratoulero B OcHOBaHHH III MopcKol Teppacbl, ObIJHl 
B3ATbI YeTbIPe OOpasia WIA MbiWIbWeBoro aHanu3a. AHamH3 STHX COpasloB Npw 
mo6e3HOM coyelictBun K. A. Yuko Obi NpousBeqeH NaseoOoTaHHyeckol 1a005 
patopueH MocKosckoro rocylapcTBeHHOrO yHHBepcuTeTa NO PYKOBOACTBOM 
B. I]. [puuyka. M3 wux B oguon (III) ne oka3anocb MbWIbIbI (HO Obl IPOCMOT 
peH TOJbKO OHH Iperapat). B octabHbIxX OOpaslax H3 ApeBeCHOM TIbIJIbIIBE 


Ta6auna f 
Pe3yJIbTaTbl CHOPOBO-IIblIbueBOro aHawH3a AwITyxXckoro paspe3a 


I OGdpasey, II O6paser Ill Odpasen, 
aepen | ®% 07| sepex |B_% OT] Sepen | 3% OF 
mbib- | COULETO) pyr np- |COMLErO | pyIB- | COULErO 
bl qHcwla bt GuCcJia bt 4uHCJia 
Ilpabma 
Ouspxa (Alnus) 20 | 58,8 Seal EOORS. lmeeiG 37 AA B) 
IIuxta (Abies) 2 5,8 | — —— — — 2 234 
Cocna (Pinus) p 5,8 4 a) 4 20 4 4,2 
Bepesa (Betula) oN eS SO 8 | 22,8| 23 | 2am 
Tpa6 (Carpinus) Uy eas ie = 4 2,8 5 5a 
Baz (Ulmus) vs 5,8 4 4,5 | — — 3 3,48 
Kunapuc (Taxodaceae) — — 4 4,5 9 | 25,7 | 10 | 7 
Opewnuk (Corulus) 1 2,8 4 1,40 
Tlany6 (Ilex) 4 2,8 4 1,41 
JIuna (Tilia) — — — — 4 2,8 1 4,400 
Cnopu 
Filicales 5 
Licopodiaceae y) 2 9 


100} 2 | 100] 95 | 98 | 402 | 98 
2 
| 


Obl Halifenbi: Alnus, Abies, Pinus, Betula, Carpinus, Taxodaceae, Corulusi) 
Ilex, Tilia, koroppie, B cBa3u c NOXol COXPaHHOCTbIiO MbWIbIbI, JO BUOB ompe 
Jenenbl He Opin. [Ibiibibl HeApeBecHbIX OblwIO HaliqeHoO GombUIe, HO HeH3B 
CTHBIX aHaJIMTHKaM BUAOB* WH YacTO NMOXOM COXpaHHocTH. 


ON 


i 


* Tlbiibya naneodsopst Kapkasa jo cux nop o4eHb 0x0 H3yueHa. 
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Paspese rocnoxcTBYIONHMH poamu ABIAIOTCA 
IbXa (45°) u Oepesa (Gonee 25%). Kpome Hux, B 60abLIOM KOJIMYeCTBE BCTpe- 


‘+, 2 B HHKHAX POPU3OHTaX paspesa 3ameuaetca 


(blopa uMeeT o6nuK PawHeyeTBepTuunolt. 
puOnuxKeHHe oseqeneHuA. Ona HocuT otneua- 


Jbuoctu (Abies, Betula). 


Cyxymcxult TocyWapcTBeHHbIM Meqarorwyeck 


Ha HHCTHTyT Tloctynuso 
uM. A. M.Toppxoro 


5 X 1956 
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Jloxaagn Akagemun nayrx CCCP 
1957. Tom 112, N 6 


A. T. WIAPOB 


HAM®bI MHOMONTEP (MIOMOPTERA) H3 MEPMCKHX OTJIO)QKEHMI 
KY3HELKOrO BACCEMHA 


(ITpedcmaeaeno axademuxom H. H. Ilmaaveaysenom 20 X 1956) 


Cpequ cOopoB HCKOMeeMbIX HaCeKOMBIX, MOCTYNMBIIMX B NocseqHHe Tost 

p Ilaeoutomo;useckuH uncrutyr AH CCCP u3 mecronaxoxyenua Kasrtat 
(Kemepogeckas o61., | paBbi Ceper p. Konjompl Onu3 c. Bepxuuit Kasrak 
BO3PacT —- HHKHAA NepM , Ky3Hel|Kad CBHTa, NO onpesenenn1 O. M. Maptpi 
Hopolt (3) HE. 9. Bexxep-Murgucosoli (*)) oka3aIvCb OTHeEYaTKH Tes CBOeOCOpas 
HbIX HAM), HJCHTHPUYUMPOBAaTb KOTOP 
C HMarHHaJIbHbIMH (OpMaMH He Upep 
CTaBJIAIOCb BO3MOKHBIM JO TeX HOP 
moKa He Obl HaleHbl OTNeYaTKH 
C KPbWIOBbIMH YexXJaMH, HMeIOWLMME 
XOTA HW B OYeHbCIAaOOH CTeneHH, cele 
XKHJIKOBaHHA (puc. 1). Takum oOpas3ok 
OKa3aJIOCb BO3MOXKHBIM YCTAHOBHTD, YT 
oTnNevaTKH TpHHaiexkKaT, NO-BUAMMG 
my, HuMdam Miomoptera. Bcero Hak 
Je@HO CeMb OTNEUATKOB, NPHHaAexKallyl 
pues ae eae ABYM BuyaM. B dTHX Ke COAX HalijeH! 
ones noe Pee eee ben et # OTNCTaT KY. KPBUIECE Ma ae 
sp. nov. (Kon. IIMH, Ne 600/496) Delopterum, OTHOCAMMMeCA K JBYM BE 
nam. Tlockombky HeT HuKaKOli yBeper 

HOCTH, UTO OTHeYaTKH HAM NpHHae 

2KaT TCM %Ke BUAAM HW fake TOMY we poy, YTO UM OTHeYaTKH MMArHHaJbHbil 
KPbIJIbeB, OHH OMMCHIBaIOTCA NOX HHbIMH POJOBbIMH HM BUJOBLIMH Ha3sBaHHAMY) 


Permonympha Sharov, gen. nov. 


Tun poga: P. gracilis Sharov, sp. nov. J[Jmmunoe ctpolinoe Teno. Tonow 
NOABWXKHAA, C JWIMHHBIMA XPYTHKOBUAHBIMH AHTeHHAMH, WWI€HHKH KOTOpBI 
B Oa3aIbHOM YaCTH KOPOTKHe, a B AMCTaIbHOM yMHeHHbIe; C KPYNHbIMH BBITI 
KJIBIMH (aceTOUHbIMH Ta3aMH; KPYNHBIMH CepnoBHAHbIMH MaHAuGysamu. Holl 
AJIMHHbIC; KOKCAJIbHBIM WICHHK HW TpOXaHTep KOPOTKHe, WapOBHAHbIe; eff 
HW TOJeHb AVIMHHbIC, YIJIOULHHbIe, MOUTH C Napa ebHbIMH KpasiMi V HEOObIL 
rpeOHem Mo cpequell JMHMH; Janka NATHWICHHKOBax, C MOUTH TOMOHOMHBIM 
MOTHO CJIMTbIMA YWICHHKaMH; OKaHYHBaeTCA, BepOATHO, JIBYMA KOrOTKaN 
(Ha OTHeYaTKe BUH TOKO OAMH KoroToK). MepeqHecnunKka HeOolbuas, H 
4TH KBalpaTHad, C 3aOCTPeHHbIMH NepeqH4MM HM 3aHHMM yraiamu. CpejHe- 
SaHerpyb PaBHbI MO BEJIMYHHE HW HeCYT HaNpaBJIeHHbIe Ha3sajl NOM yrOM OKOA 
30° MO OTHOLWEHHIO K Tey MOUTH OAMHAKOBbIe 10 (popMe KpbIloBble yexsibl. T 
CepeqMHe Nepene-, CpeHe- HW 3a{HeCNMHKH NPOXOAUT AMHOUHDI WOB, ABIAR 
WWMHCA MpofouxKeHwem V-oOpasHoro wBa romoBbl. Bpiowiko ynuioleHo qope: 
BeHTPaJIbHO H CocTouT H3 10 cermeHToB, 9 H3 KOTOPBIX HECyT WIMpoKHe napa 
TaIbHbI€ BbIPOCTHI; B STHX BbIPOCTAX Pa3HYalOTCA Ha HEKOTPbIX oTmeuarke 
4106 


yCTbIC BETBJICHHA TpaXeH, YTO HABORUT Ha MBICAb O (PYHKUMOHpOBaHHH ary 

IPOCTOB B KaveCTBe OpraHoB AbIXaHHA. Sanne Kpaa TepruToB OprouiKa te ‘ 
1X 9 CErMEHTOB HMeIOT 110 cpeHeH JIMHMK HersyOokHe BbIeMKU HW WNT006 ee 
98B>laloTea. 1epruT 10 cermenta He6ombwoii, TpaneuveBu HI ripuReeetadee 
-HOBAaHHe Wepox. Llepku kKoporkne, KOHMUeCKHe, UX UeHMKH IOTHO c ; 
Dyr c Apyrom. Ha _ Tep- prs 
iTaX Oprollka, 3auaTKax 
PbIJIbeEB, HOraX H WepKax 
MEIOTCH KOPOTKKe wacTBle 
JIOCKH. 

Ilo oOmemy ra6utycy, 
IJIIOCHYTOMy  J\Opco-BeHT- 
AJIbBHO TeJY HW YIJIOULeHHbIM 
JHEUHOCTAM, CXOJHbBIM Cc 
1KOBbIMH HHM() HEKOTOPBIX 
peKO3, a TakxKe MaJIO Autp- 
> peHUMPpOBaHHOH ake 
MKHO C OobUIOH Joselt 
sPOATHOCTH Tipeynouarath, 
°O Taka HuMia OOuTasa 
TeKYYHX BOMOeMaX H, Be- 
OATHO, TOfcTeperasa jo- 
IY, MPHxKaBWIHCb K cy6- 
paty. Cyaqa no no_xBHx- 
JH TONOBe, OCTPbIM Cepmio- 
{JHbIM MAH AMOyaam H OOIb- 
MM BBIIIYKJIbIM Tvla3aM, 
iMpa Bela XHULHBIH OOpa3s 
H3HH. 


rot 
MOE 


Ppan rade WS Ue ogee vs si 


m Hi) Mo Eab Shoes 5 
A sapere ae 


Permonympha 
meacilis Sharov, 
sp. nov. 


JimuuHa Hump! 6e3' mpH- 
ITKOB OKOIO 12 mM, HHA 
VbIJIOBbIX 3€4UaTKOB 2,8 MM. 
OKOBbIe Kpaxt TepruToB 
yOlIKa TOUTH TIpsAMBIe. 
komekuuH TlaneouToso- Pue. 2. Permonympha gracilis gen. et sp. Nov. Pexou- 
MyeCKOrO HHCTHTYTa HMeeT- epymiea 
| 6 oTneyaTKOB 9TOTO 
ja pa3sMuHOH cCcOXxpaH- 
yeTH: ronoTun Ne 966/10 — npsamol uv oOpaTHbIM oTNeYaTOK TOUTH BCero Hace- 
MOTO, 34 HCKJIIOUVCHHEM aHTeHH HW 4YeHHKOB JanKu; Ne 966/11 — npxmon u 
paTHbIN OTMeyaTOK MOUTH BCero HaceKOMOrO, 3a HcKsIOYeHHeM 10 cerMeHTa 
uepok; Ne 966/12 — HeraTHBHbIH oTMeyaTOK MOUTH BCero HaceKOMOrO, 3a 
‘KJIIOUCHHEM OJIOBbI, TepeqHerpyqH HU JMCTaIbHOM MOJOBMHbI LWepoOK; 
. 966/13 — mpaAMOH oTHeyaTOK 3aHerpydH, OprouikKa HW OCHOBaHHA LWepoK; 
. 600/491 — mpamok oTMeyaTOK uYeTbIPeX NocseqHHX CerMeHTOB OProlllKa; 
. 600/493 — npsamoH u oOOpaTHbI oTMeyaTOK JeBATH NocweqHHX CerMeHTOB 
foluKa H wepok. Ha ocHoBaHuu 9THX OTMeYaTKOB Ha pHc. 2 JaeTCA PeKOH- 
pykuua P. cracilis. 


Peni 0.1L Vv inip nde aeilatde x loaro. Vv, 8p. Nov 


Jjauua nuumdpi 6e3 mpHyaTKoB oKon0 18 MM, AIMHa KPbIJIOBbIX 3a4aTKOB 
3 mm. Bokopple Kpax Teprvtos Oprouka Bbimyksble. Tonorun Ne 600/496 — 
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Npamoli oTMeYaTOK TpyAHOro oTAeNa c tparMeHTaMM KOHeYHOCTeH H MepBbI 


TIATH OproulHblx cermMeHToB (pHc. 3). . 
Onncpipaemble HuMbI HanomuHatoT HuMd Paraplecoptera, xoTA Ha UX opra 
H¥3alMH yKe OTpa3sHJICA BOAHbI OOpas XKH3HH. ITO OOCTOATELCTBO elle pag 


my 


Puc. 3. Orneyatox Permonympha arcuata gen. et sp. 
nov. (Koan. TIMH, Ne 600/496) 
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| HHTOJOLH St 


A. ®. YEPEJHHYEHKO 


JIMAHHE «JIEAKOWMTAPHOH CbIBOPOTKH» HA MHTOTHUECK YIO 
AKTHBHOCTb KJIETOK JIMM®ATHYECKHX Y3JI0B 


= (ITpedcmaeaeno axademuxom H. H. Ul manveaysenom 2 XI 1956) 

Pajom paOoT u3 OOmacTH SKCHepHMeHTabHOH WUTOMOrTHH HM rucTOmOrHH 
IC MOKa8aHO, YTO JI€HKOWHTbI KPOBH BBICWUIHX MO3BOHOUHbIX CHOCOOHDI 
epepaOaTbiBaTb HEKOTOPbIe OpraHH3MeHHble cpefbl (MWa3My HM CbIBOPOTKY 
POBH, TKaHeBbI€ HKHAKOCTH) B CyOcTpaTbl, AKTHBHO BoO3JelicTByiouMe Ha pe- 
e€HepaTOpHble Mpoueccbl B TKAHAX (1, *). Sta cnoco6uocTb Obia UCnOMb3OBaHA 
WIA NPHPOTOBJICHHA TaK Ha3bIBAeMOH JIEHKOWMTAapHOH CbIBOPOTKH — CbIBOPOTKH 
lola, MosBepraplwelticx in vitro Bo3sfelicTBHIO AeHKOUNTOB. Bpimo0 oOnapy- 
KEHO, UTO IIPHMeHEHHE STHX CHIBOPOTOK IPH JIGUCHHH OCJIOXKHEHHDIX, JWIHTeJIb- 
10 H€3AKMBAIOUIMX PaH B 9KCMePHMeHTe WH KJIHHHKE OKa3bIBaeT CTHMYJIMpyroulee 
(eHcTBHe Ha pereHepaTOPHble MPOLWeccbl H CNOCOGcTBYeT BOCCTAHOBJICHHIO HOP- 
[aJIbHbIX TKaHeH (*, 3). Kpome Toro Gbil0 MOKa3aHO TakxKe, YTO «elHKOLMTAap- 
1a CbIBOPOTKa», BBeJCHHaH SKCICPHMCHTAJIbHbIM IKHBOTHBIM, AaKTHBUpyeT 
yeaKUHH TKaHeH BHYTPeHHeH Cpejbl, H B YACTHOCTH 3JIEMEHTbI peTHKYJO-39HAO- 
emus’ (4°). StH CBOHCTBa «e€HKOWMTApHOH CbIBOPOTKH» BbIsBaJIM K KH3HU pag 
IcCIEOBAHHU, MOKa3aBWIHX JHHAaMMKY OnO-:u3HKO-XHMHYeCKHX H3MeHeHHH, 
IPOHCXOJAILNX B CbIBOPOTKe JOWMAaH NO BO3AeCHCTBHEM KYJIbTHBUPYeMbIX B He 
TeHKOUNTOB. McceqOBaHHA, NPOBeeHHbIe B STOM HalipaBJeHHU, NOKasasu, TO 
10], BO3Je€HCTBHEM MpeBpalllalouluxcA B Mpolecce KyJIbTHBUPpOBaHHA arpaHywJo- 
JHTOB CbIBOPOTKa OOoralaeTCA PAOM AKTHBHBIX BeWLECTB HM CBOOOJHbIX AaMHHO- 
<HCIOT. Bbil0 MOKA3aHO Tak%Ke, YTO B pe3yJIbTaTe 9THX H3MCHCHHH CbIBOPOTKA 
1olulayv, NpeppallleHHad B TaK HasbIBAeMYIO «JIEHKOWHTAPHY!IO CbIBOPOTKy», 
TIOCCOHA BbISbIBATb B OpraHH3Me OHOXHMMYeCKHe H3MeHeHHA, OTMMYUAIOLLMecA 
\T H3MeCHEHHH, BbISbIBAeMbIX HATHBHOH CbIBOpOTKOH (771°). , 

Bce 3TH jlaHHble 3aCTaBHH MpeANOOKUTb, YTO «MeCHKOUMTApHan CbI- 
30POTKa» MOXKET ObITh HCNOMbSOBAHA [WIA CTHMYJAUMH MlacTHyecKHX Mpolec- 
-OB, HOPMa/bHO TIpOTeKaloulNX B OpraHv3me. 

Hacionman pa6oTa, MOcBAIMeHHaH H3yYeHHIO BIIMAHMA «1eHKOWMTapHo 
SbIBOPOTKH» HA MHTOTHYCCKYIO AKTHBHOCTb KJI€TOK JHMaTHYeCKHX y3J10B, 
ABJIACTCA OHO U3 paOoT, CTaBALMX NpoOBepky STOrO NpesNomowKenusA. 

B xayectBe cObekTa Obi BbIOpaHbl WHMaTHYeCKHe y3Jibl OpblKeMKH, Kak 
IpaBisiIo OCCOeHHO OTYETIMBO OTpaxkaloulHe OCOulee COCTOMHMe OpraHu3ma Mi 
SHJIbDHO pearHpylollve Ha BBeJeCHHE B OpPraHh3M Pa3/MUHbIX Pas\parkuTeJeH, 

PaOota nposeyena Ha 17 3QOpoBbIX NOOBOSpeVIbIX COOakax. Oquolw rpynne 
KUBOTHbIX BBOJHJIH JIeHKOWMTAapHy!IO CbIBOpOTKY, Apyroh — HaTHBHY!O0 CbIBO- 
JOTKy. CbIBOPOTKH BBOAMJH U3 pacueta | Mi Ha | Kr AMBOFO BeCa AMBOTHOMO, 
TpuMeHsAM TpexkpaTHOe BBeeHHe CbIBOPOTKH B MbIiUUbl MepeHeH KOHeYHOCTH 
jepes KanKgbie 4 Qua. UacTb 2*KMBOTHBIX HE NOABeprasH HUKAKOMY BOS/eHCTBUIO 
1 HCIOJIb3OBaIH B KadeCTBe KOHTPOWA. ’ 

B janHoM coo6uleHHH MpesctapyieH MaTepHad AByx cpoKoB 3a0o1 —Ha 6 
4 Ha 31 geHb nocne 3 BBeJeHHA CbIBOPOTKH. CoOak 3a0uBaJIM Np NOMOLIA 
wlekTpuyeckoro ToKa. JIuMcaTuyeckue y3Jbl PUKCHPOBAaJIM B KUAKOCTH Kap- 
ya. Kaxkgpili y3e1 pasnarasica Ha NomepeyHble cpesbl 7—S yw. IIpu usyyeHHu 
ICHO/Ib3OBaIM Cpesbl HAMOOMbUWerO AuaMeTpa Kaxkyoro y3sa. IIpenapatbl OKpa- 
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wuBaim 0 Dérpreny c MOAKpacKOH CBeTIbIM 3eJIeHbIM. B 3apOjbILleBbIX} 
WeHTPaX JHMOMAHEIX (OMMMKYJOB TMOACUMTHIBAIH MHTO3bI B CTaqMM MeTa- Hi} 
anaasbi. Tloqcuer MponsBoxHIH C MOMOLKbIO KpecTooOpasHoro cTomuKa nog} 
OHHOKYJIAPHbIM MHKPOCKONOM C HMMePCHOHHbIM OObeKTHBOM 90 u oKys1ApoMmy) 
10x. Jia xapaKrepHcTHKM MUTOTHYeCKOM aKTHBHOCTH HMiaTHYecKOrO y3vla} 
Obl HCHOMb30BaHbI “TPH MoKa3aTeiA: 1) MAaKCHMaJIbHOe YHCJIO MHTO30B Ha} 
1 none 3penua; 2) cpeqHee unc0 MUTO30B Ha | Mowe speHuA; 3) YHCIO nove} 
3pe .A C MOJIHbIM OTCYTCTBHEM MHTO30B, BbIpaxKeHHOe B MpOueHTaX K OOUeMy) 
uucIy novel. 

Mutoruyeckad aKTHBHOCTb IpescTaBasaeT coOoH OHYy U3 PopM MposABJeHHA 
objet peakiuu opranusmMa. YcTaHoBseHO NOBbILeHHe MUTOTHYeCKOrO KOs pu- 
IMeHTa B paHeBO MOBepXHOCTH MPH 3ax%KHBJICHHM SKCIEPHMEHTAJIbHbIX PaH MOM} 
BosfelicTBHeM JlelikOoUNTapHol cpiBopoTKH ('). M B AaHHOow paOoTe B KayecTBe 
OMHOrO 43 NoKasaTeseli peakIMM ucceyemoro opraHa Oplla B3ATa MHTOTHYC- 
CKaA AKTHBHOCTb KJIeTOK 3apOJbILUeBbIX WeHTPOB (OJJIAKYJIOB sum¢paTHYeCKUX} 
y3ioB OpppKeliku (Ta61. 1). M3 Ta61. 1 BuAHO, YTO Ip 3a00e AKMBOTHBIX Ha 


Ta6nmuna 1 


Cpeguee uncI0 MUTOSOB B 1 Tose 3peHUA SaPODIMIEBLIX WeHTPOB o./IMKYAOB JMM(pa TH4CCKAK f 
Y310B OpblaKkeHKH COOak 


A B 
; CpemHee HCO MHTOSOB : CpeaHee 4HcIO MHTO30B |i 
= | 2Kusoit|Xonm4. | qucno Ha 1 nome speHua = [Kusot |X. | Unedto Ha 1 none speHua 
=| pec |BBCHEH-] noneti s BBCACH-| yj oneti 
8 Spon: alae BK 8 wie pee ms B% i 
4 BRKT |ku B Ma = Mim KOHTpo- é BRK |ku BMI xs Mtm KOHTpO- 
ra JIO S JIEO 
KouTpodb 
5 Bit | 120 2,76+0,32 3 20 | — 120 1,47+0,15 
10 | 18 — 120 3,55+0,22 5 18 -- 120 2,79+0,24 
cpemauee 240 3,08+0,22 100 cpegauHee 260 2,18+0,15 100 


JleHKOWHTAapHaAA ChLIBOpOTKAa 


UOT ost 420 1,92+0,18 7 | Essie 120 5,85-+40, 
; 2 : Me oe Sel eh 20 2 9 27,0 120 Hea 
3 3,84+0,3 9 8 24,0 4 : 3 
61 7.0 | 24,0 400 4,79 +0,34 a pr aah | 
8 | 8.0 Ff 2%,0 120 3,2340,27 
cpefmHee 460 4,29+0,18 139,0 cpemuee 240 5,63+0,25 258 


HatTuBpHaad CHBOPOTKAa 


4{ 14,0 ) 33,0 120 1,74-+0,20 1) 45 45,0 420 4,15+0,34 

Ti WFO BKd 460 2,4340,22 10] 15 45, i : 

9 | 9,0 | 27,0 420 | 1,74 4.0,20 a“ a wl gy 
cpemHee 1,87+0,13 60,7 cpewuee 240 4,06+0,24 186 


Wpumeuauue. 1. A — 3a6o0i% 2xXuROTHDIX Ha 6 FeHb H B —ua 31 peHb rocne 3 BREACHHA CbIBO- 
poTku. 2. IIpH BbIaHcieHUH CpeAHHX 4HCeI MHTO30B Ha 1 MOsIe SpeHHA TO BapHaHTaM OMBITAa OBI HCKJIO-| 
yeHbI “Be coOaku: Ne 2 43 rpytnabt A —HH3K.A MHTOTHYeCKad aAKTHBHOCTb, CBA3aHHaA, O-BUAHMOMY ¢ 
OOULHM COCTOAHHeM COJaKH (FeJIbMHHTOS MH ATUNMYHOe ~HCTOIOrM4YeCKOe CTpoeHue MUMATHYeCKOrO y3sa) ND 
H3 rpynnbl B — HH3Kad MHTOTHYeCKaA AKTHBHOCTb (CHJIbHOe KPOBOTe4deHHe B pasrape onbiTa). = 


6 JeHb Noce 3 BBeeHHA CbIBOPOTKH HavOosbllee cpeHee YHCIO MHTO3OB Ha 
| noe 3peHHA HaOmOfaeTcA y coOak, KOTOPbIM Obla BBeeHa selKOWNTapHad 
CbIBOPOTKa, HaHMeHbIUee YHCO MUTO3OB — y cO6ak, NOJYYMBUIMX HaTHBHY 
cpiBopoTKy. IIpomexyTouHoe nojoxeHHe MO YHCTy MUTO3OB Ha | Mone 3pe 
HHA 3aHMMAaIOT JIMMPAaTHYeCKHEe Y3JIbI KOHTPOJIbHbIX 2KHBOTHBIX. 

IIpu 3a60e coOak Ha 31 JeHb No, BosfelicrBHem seiKOUMTap Holi CbIBOpOTKHy 
YHCIO MHTO30B Ha | Nome speHua mpogxouKaeT yBenuuHBaTEca. OHO cTaHo4 
BHTCA B [Ba C JIMUIHHM pa3a BbIllle, YEM Y KOHTPOJIbHBIX COOaK. Y 2KMBOTHBIX,, 
NOMYYMBINHX HATHBHY!O CbIBOPOTKY, B CpeHeEM Y4HCO MHTO30B Ha | nowes 
SpeHHA BOSpacTaeT MH NOYTH PaBHO YMCJY MHTO30B pH BosselicTBuN seliKOLM 
TapHOH CpIBOpoTKH (RK = 2,45)*. Pasnula Mexqy BceMM ApyruMu cpeqHHMH Of ' 


* Cm. npHmeyanue 2 k Ta6n. 1. 
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apHaHTaM OMbiTa cTaTucTu- 
2CKH JOCTOBepHa B OO6OHX 
90Kax 3a00n (Ror 4,84 
11,83). 

_ Ho cpeyuee uucno0 muto- 
3B Ha | none 3peHua Jaer 
aJIEKO He MOIHOe NpeycTaB- 
eHve O peakIMH Ha NpHMe- 
eHHe JIByX OnuomnorMyuecKHx 
earenTos. JlononHuTesbHyI0 
apakTepuCTHKy 9THX peak- 
MM MOXKHO NOJYYHTb H3 aHa- 
M3a BapHalWOHHbIX pAJOB 
rao. 2). 

| Hs ta6n. 2 cneqyet, uTo 
_TlepBom cpoke 3a60g (rpyn- 
a A) lpu BBeyeHuN JeliKo- 
MTapHOH CbIBOPOTKH YHCIO 
OJIeEH 3PCHHA C MOJHIM OT- 
YTCTBHeEM MHTO30B YMeHb- 
JaeTCA MOUTH BTpoe M0 cpaB- 
eHHIO C COOTBETCTBEHHbIM 
OKa3aTesIeM MPH BosjelicT- 
MM HaTHBHOH CbIBOpOTKOI. 
Bo sBropoH cpok 3a6o0a 
rpynna b) sto cooTHomenne 
[€ TOJIbKO COXpaHsAeTcA, HO 
[ YBeJIMYHBaeTCA B MOJIb3y 
[(CEHKOUMTapHOH CbIBOPOTKH. 
1 MaKCHMaJIbHOe YHCIO MH- 
030B B TlOJle 3peHHA 3HauH- 
JIbHO BbILe IIpH BO3selcT- 
MH JICEHKOUMTAPHOW CbIBO- 
oTKOH (21 npotTuB 15 muto- 
OB IIPH BO3eHCTBHH HaTHB- 
10H) . 

Pa3 Hun XapakTep 
YeakKUHH Ha IIpHMeHeHHbIe 
\HOJIOrHYeCKHe peareHuTbl BbI- 
IBJIAeTCA H MpH rpacuyec- 
<OM H300paxKeHHH COOTBET- 
TBYIOUIMX BapHallHOHHbIx 
yagjop (puc. 1, 6, KpuBbie / 
i 3). VsmenuusocTb yHcsa 
AUTO3OB CaMaa BbICOKaA IPH 
303 [eHCTBHH JIeHKOWMTap Hou 
‘bIBOpOTKOH. Ilosromy Ha 
yuc. | YacTOTbI YHCJIa MUTO- 
OB IIpH STOM peareHTe IIpH- 
iaTbl 3a 100 MH BbIparxKeHbl 
‘OpH30HTaJIbHOU wIMHHeH 
KpuBaa /). 

CileqOBaTeJIbHO, HeECMOT- 
\A Ha CTaTHCTHUeCKYy!IO He- 
JOCTOBep HOCTb pa3sMunit 
A@XKyY CpeHHMH 4HCaMH 
AMTO30OB B | mone 3pe- 
IMA IIpH elcTBHM JseHKO- 
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Uncso MuTOsOB Ha 1 NOMe 3peHuA 
KO HAPoL sp OG ob 
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20 
10 
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10,83 
16 


45 
11,25 
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Uncao MuTo30B Ha 1 Nose SpeHHA 3apOJbIeBbIX LeHTPOB JIMMPaTHYeCKHX y310OB Oppnkeliku coOaK 


60 


14,58 


74 


8,75 
Hag seprolt — a6couioTHOe 4YHCO MHTO30B, Nos yepToH — B % K nN. 


58 
9,58 


56 
140 


TipHmevauue. 


WHTapHOl HM HaTHBHOM CbIBOPOTOK, peaks mumcpaTH4ecKk oro y3uia ‘Bce ‘ 
BLIe Ha BBeeHHe eiHKOWMTapHoN cbiBOpOTKH. B 9aToM cJlydae: HUKE Npoue ‘ 
louie 3peHHA C MOJHbIM OTCYTCTBHEM MHTO3OB, BBILUC MAKCHMAJIbHOe UHCJIO M a 
TO30B Ha 1 nose 3feHUA, KPHBaA YaCTOT NoOeH SpeHHA MPH ACHCTBUH HaTHBy 
HOM CbIBOPOTKH NasaeT Moce nepeceyeHHAa elo HavaJia COOTBETCTBCHHOH Kpy 
Bol sieHKOWMTApHOH SCbIBOPOTKH. t . 

Virak, Ha OCHOBaHHH BbILUeH3JIOXKeHHOTO, MOXKHO MPMUTH K 3aKJIONCHHIO 
uToO Ha 6 J[eHb 3a608 COOaK MOA JeHCTBHEM JIEHKOWMTAPHOM CbIBOPOTKH MHTOT i 
yecKand AKTHUBHOCTh JIMM(aTHYeCKOrO y3uJia MOBbIWAeTCA, a MO HeCHCTBHEM Hab 


il 


G 

sy 

3 
peecenene- = 


Yacmoma noneu apenuAn 


4 6 12 16 4 8 {2 16 20 
yucno mumos06 6 none IpeHUuR 


Puc. 1. Kpnppie pacnpemeneHua uacToT BcTpeyaemocTH MHTO30B HA 1 nose 3pe- 

HHA 3aPOMbILWeEBbIX WEHTPOB WMM@aTHYeCKHX y3vl0B EpbixKeliku co6ak. A — 3abol 

co6ak Ha 6 jenb, 5 — 3a6o0h co6ak Ha 31 peHb Nocne 38 BBeMeHHA ChIBOPOTOK; J,— 
JleHKOWMTapHad CbIBOpOTKa, 2 — HAaTHBHAA CbIBOpOTKa, 39 — KOHTpOJb 


eHCTBHeEM HATHBHOM CbIBOPOTKH MHTOTHYeCKaAH AaKTHBHOCTb YCHJIMBaeTCA 
W NpHOMKaeTCA K YPOBHIO JI€HKOUHTapHOH, HO CBOeOOpasHe peaKUHH Ha JIeHKO- 
IMTapHyt!o CbIBOpOTKy COXpaHseTca. 

TlopbimeHHoe CTHMysHpytoulee eHCTBue HcceqyeMOH NeMKOWHTAapHOH Chim 
BOPOTKH Ha JHM@aTHUeCKHEe Y3Jbl MOKET HAHTH BeEpOATHOe OObACHEHUe B OOO 


rauleHHH ee OHOXMMHYeCKH AKTHBHbIMH BeleCTBAMH HM MpOyKTaMM pacillel-| 
JIGHHA OeKOBbIX TEU. 


THBHOH CbIBOPOTKH OHa He BospactaeT. Ha 31 WeHb 3a608 %KMBOTHBIX rere 


Mucrutyt mopdonoruv %XMBOTHBIX Ilocrynuao 
um. A. H. Cepepmosa 30 X 1956 
Axkajemuu Hayk CCCP 


WAHTHPOBAHHASA JIMTEPATYPA 


1T. K. X py mos, Ponb rehkouvToB KpOBH B POCCTAHOBHTCIBHBIX Npoleccax B TKaHAX. 
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A442, ; 


oxnaye] Akaygemuu nayxr CCCP 
1957. Tom 112, Ne 6 


(THCTOJOTHS 


T. CJ HBAHOBA 


O CTPOEHHH KJIETOK Il THAA JOFEJIS; 


(ITpedcmaeazeno axademuxom K. M. Boikosoim 5 XI 1956) 


Ha nasmune CcaMocTosTebHOrO pediekca B BereTaTHBHOH HePpBHOH cucTteme 
IM3HOJIOrH YKa3biBaJIH ele B NpowioM cTosieTuH (* 3). OG stom POBOPAT Hi 
o3queimue uccneqopanua (*7*), is 

OdrbepenTHOe 3BeHO B MeCTHOM pedpeKce MpesctaBneno KsJeTKamn II] tuna 
Toren, ONHCaHHbIMH HM BrepBble B a ee KWIUC4UHBIX CneTeHHAX. 
da ocHopaHu Mopdosioruyecknx JanHbix A. C. Jlorenb otuec Kanetky II Tuna 


Puc. 1. Tonknii orem KuWeuHHKa KowKH. UyscTBHTesbHoe 
OkoHYaHHe KJleTKH II] THnNa kycTHKOEOH dopMbl B raHrAuH 
Me2KMbIMe4YHOrO cnvieTeHHA 


; COOCTBEHHBIM UYBCTBHTeJIbHBIM HeHponaM BereTaTHBHOH HePBHOH CHCTeMBI. 
SOBpeMeHHbIe THCTOJOrHYecKHe HCceqoBaHusA ((%,*) Hw Ap.) NomHOcTbIO nos- 
BeP2K Na1oT MOOHKEHHE Jlorena, OMHakO TOHKaA OpraHv3auuA 3THX Panetta i 
[bIX HEHPOHOB H3y4eHa ele aneKO He JocTaTOUHO. 

OcoGpili B3riad Ha MOp@osiornyeckoe H (pusHONorHYecKoe 3HaveHHe KeTOK 
I tuna Jjorena B mocyieqHee BpeMA BbICKa3a HCNaHCKHH rucTosor Xa6onepo 
»), KOTOPbIH, COBepWwieHHO He CUHTaACb Cc padotamu A. C. Jlorena u nocaexyro- 
IHX THCTOMOrFOB, COLeAMHAeT KeTKH I] THNa B CHHUMTHH BMecTe C HHTepCcrH- 
HaJIbHbIMH KsleTKaMH Kaxasia. PucyHKH, MpHBeeHHbIe aBTOpOM, JIA Hac 
OBEpIeHHO He YOeAHTEIbHbI HW HE MOSBO/SIOT HAM Pa3JeNHTb ero B3rsAAbl. 
Jami rucrosjiorHyeckne HCCJIeqOBaHHA HMeJIN UWebIO H3YYHTb TOHKVIO MOp- 
OMOrHYeCKYIO CTPYKTypy AeHApHTow KeToK II Tuna Jlorensa B MNTpamypanb- 
bIX y3laX TOHKOFO OT/ela KHWeUHHKa mvJleKonNTaouux. Mb Haweemcs, 4TO 
e3yJIbTaTbl STHX HCCeAOBAHHH MOMOLyT BbIACHHTb NyTH OOpas0BaHHA CaMo- 
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CTOATeNbHOTO pethlekca B MpeseswaX BereTaTHBHOM HepBHOH CHCTEMBI. IIp 


CBOUX HMCCeMOBAHHAX Mbl MOJIb3OBaJIMCb MeTOJOM MeTHJIEHOBOM CHHH TO | 


revo. | 
TIpu yaauHofl.okpacke CHHbKOH TaHTMeB MexKMBILeYHOTO HepBHOTO cmuie= 


AT WB 
YeHHA TOHKOLO KMUWIegHHKa MO2XKHO HaOwsOaTb, UTO TaHrJIMH 3TH COCTO 


Puc. 2. Tonknit oTyen KulWweyHHka KoulKH. UyBcTBHTebHOe 
OKOHYAHHe KYCTHKOBOL (opMbI KeTKH I] THNa B Me?KMBILUeuHOM 
cnuleTeHHH 


«netroK I u II tuna. Kaetku II tuna, no onucanuto A. C. Jlorensa u m0 Hal} 
HaGOJIOJCHHAM, HMeIOT OBaJIbHYy!O JIM BepeTeHOOoOpasHyw opmy. Or Teva Ket eg 
.OTXOAAT OT OMHOFO JO YeTbIPeX JeHAPHTOB MW OHH akcoH. JeH_pUTHI Ha HeKO-| 
‘TOPOM OTJaJICHHM OT KJIETKH YTOHYAIOTCA MH HHOra AMXOTOMHYECKH JeJATCH. 
OTH BOJIOKHa pacXOAATCA B Mpo- 
THBONOJIOMKHBIX Jpyr Apyry Ha-| 
IpaBJIGHHAX H, BCTYNad B HEPBHbh 
TH2XKH, TEPAIOTCA B CTBOJIAX M@K-4 
MbILUCUHOTO CIVIeTeHHA. 

Ham yanocb ycTaHOBMTb TIpH} 
JleTasIbHOM H3Y4eHHH Mpenaparos, 
NOJIYYCHHBIX Ha MJIEKONUMTAIOMINX, 
uTo KleTKH I] Tuna, Kak mpaBuH-| 
JO, HMeIOT HE TOJbKO JJIMHHBIC,| 
HO HM KOPOTKHe J(eHAPHTHI. 

Koporkue JeHaputTp kmeToxK I) 
Puc. 3. Tonxui orgen KHWweuHHKa KoWIKH. Uysct- THMa, KaK 3TO NOKa3aHo Ha puc. 1 
BHTe€bHOe OKOHYAHHeE KNeTKH II Tuna B MeXKMBI- npolya He3HauNTeJIbHOe paccToa 

Mine tay Cn ae HHe OT Tela KJI€TKH, MHOrOKpaT 
HO MXOTOMHYeCKH JleATCA Hal 
TOHKHe HW KOpOTKHe BeTOUKN. Karan 43 STHX BeETOURK OKAHUMBaeTCA HeTeIbKa 
MM M OJALUKAMM HeEMpaBHJIbHOH (opMbl. STO oKOHYAHNe pacnoumaraetcs BCTpOMe 
PaHIvIMA MbILUeUHOrO CvieTeHua. 

Ha puc. 2 us006paxena KerTKa II Tuma c ee YyYBCTBHTebHBIM OKOHYaHHEM. 
Koporknit JenAput stoli KneTKH AMXOTOMMYeCKH JeNHTCA Ha Be BeTouKH. KaxK- 
Wad U3 STHX BeTOUeK OOpasyeT KYCTHK, TePMHHAJIbHbIe BETKU KOTOPOrO 3aKkal- 
UMBaIOTCA OIAWKaMH H KOeUKaMH. OH M3 STHX KYCTHKOB pactovlaraeTea 
M@Ky TaHrIMOSHBIMH KJIeTKAaMH, ApyroH mpoctupaetcsx mo nepudepuu raH- 
riMA WM OKAHYMBaeTCA B MBINeYHOH TKaHH. 

Knerka I] Tuna, npeqcrapnenHad na puc. 3, pacnonaraerca m0 Kpato raH- 
raua. OT 9TOH KeTKH OTXOAAT Ba OTpocTKa. OAMH H3 STHX OTPOCTKOB AB 
JIAETCH KOPOTKHM JCHAPHTOM, KOTOPbIH OrMOaeT KETKY H MpOHHKaeT 0 CTPOM 
TaHriusA Ha ero Tepudepuio. Slecb AeHAPHT MHOrOKpaTHO JMXOTOMMYeCKH Je 
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aTCH, OOpasyA KOMMAKTHBI KYCTHK, TepMHHaIM KOTOpOrO 3aKaH4HBAIOTCH 
eUKaMU WM OsswuKamn. J[Be BeETOUKH 3TOFO YYBCTBUTebHOrO pHOopa pacno- 
ararOTCA B HEPBHOM TAKE, H TOJbKO OJHa BETOUKAa — B MbIIeCUHOM TKAHH KH- 
euHukKa. 

IIpupefeHHbie 3fecb (PakTHI AaloT HAM NpaBO paseJTHTh JleHIPHTAI KeTOK 
[ THMa Ha JWIMHHbIe H KOPOTKHe JeHApuTr. KoporkKue JeHAPHTb! OKAHYHBAIOTCA 
YBCTBHTEJIbHbIMA MpHOopaMH KYCTHKOBOH opMbIl. OTa copMa OKOHYAaHHH 
BIIACTCA THNHYHOK AVIA KOPOTKOFO MpOToMMasMaTHYeCKOPO OTPOCTKa KJeTKH 
{ tuna Jlorena. Kak npapuo, OHH pacnosaratoTca B CTpoMe raHrviua HU 110 
epudepuu ero B OOaCTH HEpBHOTO TAKA HM MbIILeUHOH TKaHH. 

OOnapyxkKeHHble HAMM KOPOTKHe Je@HAPHTbI C VYBCTBUTebHbIMA OKOHYAHHA- 
: NOATBep*KAaloT Npesnouomenne JloreiA O YYBCTBUTeIbHOH MpUpoye KeTOK 

TuMa. 


Uncrutyt d@usnonorun um. M. II. Mapaopa Iloerynuso 
Axkajlemuu HayK CCCP 2> XI 1956 


UWMTHPOBAHHASA JIMTEPATYPA 


1H. M.Coxospunuds, M3p. u yu. gam. Kasancx. yuus., 1877. 2 H. A. Mucaas- 
Ku i, B.JI. Bopman, Hepponor. sectu., 6, B. 2 (1898). % H.C.Baacos, MUsnneppanun 
BHXKCHHH MoueBoro My3bIpa. Jucceptauua, Kasanp, 1903. * H.W. PaseuxKos, )Kypu. 
Ken. OO. H Meg., 8,68(1926). © E. HW. Cunoenpbuuxkos,T. Il. Pyreapb-Mopo3osa, 
M3HO. 2*KypH. CCCP, 21, 866 (1937). ® M.B.Cepruespekuit, Tes. 20K. copell. m0 
poOieMe MeKHelpoHaJbHbIX cBA3eli 27—29 anpapa, JI., 1955. 7 UW. B. UBanos, Tp. 
aT. Hay4H.-HCC1. HHCT. TeopeT. H KIHH. Meq., B 4 (1937). ® A: A.Muaoxuu, JAH, 93, 
85 (1953). ® V.Jabonero, Acta anat., 11, Fas. 2/3 (1951). 
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Jloxnaygn AkageMunm Hayk CCCP 
£957. Tom 112, Ne 6 


Mey ae ps = owen 


THCTOJOLH) 


K. C. JIOBbIHWEB 


K BOMPOCY O TOHMYECKMX WH HETOHMYECKMX MbILIEGHBIX. 
BOJIOKHAX 


(I1pedcmaeneno axademuxom E. H. Taeacecxum 11 X 1956) 


OTHOCHTeIbHO (PYHKUHOHAbHOH CnelMalM3auvW TOHHYeCKHX MW HeTOHHYEs 
CKHX MbILeCYHbIX BOJOKOH B JHTepaType HeT eQHHOTO MHeHHA. BonblwHHcTBG 
apropos ((1,?) H Ap.) CuNTAaIOT, YTO TOHNYeCKHe BOOKHA CylaOble, MasIO YTOMJIAe 
Mble WH HecyT CTaTHYecKylo (byHKUHIo. HeTOHHYeCKHM MbIIUeUHbIM BOJIOKHaM 
CHuly UX ObICTpbIX, 9HEPrHUHbIX COKPalleHH HM CTOMb %e ObicTpbix paccnaOs 
HH, JaHHbIMM aBTOpaMH MpHNKcbiBaeTCA NOKOMOTOpHaA cbyHKuHs. Mmeerest 
OMHAKO, MH Apyrou Bsrnaay (?), CormacHO KOTOPOMy TOHHYeCKHEe MBIIeTHbIe BO 
JOKHAa, OarogsapaA AyUWeH yTHIM3alM UM KHCOposa, MpeACTaBAWT, NO CpaR 
HeEHHIO C HETOHHYeECKHMH, Ooslee pasBHTbIH, Oomee COBEPIWeHHbIM THN COKpaTi 
MbIX 3JIEMCHTOB. 

Panee (?) 6bI10 MOKa3aHO, YTO y OAHOFO U3 NpescTaBuTesel KOCTHCTHIX PbIO 
BbIoHa (Misgurnus fossilis) HeTOHHYeCKHE MbIIWEUHbIe BONOKHA JleKaT y NO3BO 
HOUHHKAa MH JOJKHbI ObITb CMOCCOHBI K CHJbHbIM COKpallleHHAM JA OOecneveHu 
ero H3rHOOB NPH BOMHOCOpPasHOM ABHXKEHHH Tela. OTH MbIWWeYHbIe BOJOKHA 
BbIOHa COCTABJIAIOT TaK HasbiBaembii m. lateralis magnus. BhnonHAA HHTeH 
CHBHY!O paOoTy, BOJOKHA STO MbIIULUbI ObICTpO YTOMMAIOTCA H HE MOryT OGecrIe 
YHTb JWIMTeIbHOO COKpallleHHA. 

Tlogmepxanne Tela B y2Ke BO3HHKIUEM COCTOAHHH BOMNOCOpasHOn M30rHyy 
TocTH OepeT na ceOs m. lateralis superficialis. BonokHa 9TOH MBIWIbI O6Na4 
NaloT TOHHYECKMM THIIOM COKPalleHHA H, CJI€QOBaTebHO, CNOCOOHbI K AWHTeb 
HOH paOote. CouetaHHand paOota TOHHYeCKHX WH HETOHHYeCKHX MbIIUL OOecneyH+ 
Ba€T 2KMBOTHOMY NOCTyNaTesbHOe JBH2KeHHE B BOJHOH cpere. | 

Tloqo6uyto Ke KapTHHY BCTPOeHHH H pacnoO%*KeHHH ABYX THIOB MbILLeYHbI 
BOJOKOH HaOwtoqanu (4) y Apyroro npecTaButenaA KOCTHCTbIX PbI6 — yepHO>| 
MOpcKOH cmMapHbl (Smaris alcedo). Ogqnako BomoKHa, Ooratble capKonnasmon 
M OeqHble MHO@KOpHNAMH, OTHECEHbI AaBTOPOM JaHHOH padoTb K Manogucdbes| 
PeHUMPOBaHHOMy SMOpHOHabHOMy THY. Bonokua xe, SeAubiIe CapKonsa3sMonl 
HM OoratTbie MHOdwOpHNaMH, paccMaTpHBaNcb Kak JuddepenuMpoBaHHbl 
THM MbILUCUHbIX BOJIOKOH. 

OObeKTOM AVIA H3SYYCHNA CTPyKTYpPbl COMATHYECKHX MBI, KOCTHCTBIX Pb 
apnica Rutilus rutilus lacustris, Mectuoe nasBanue — copora. Kycoukn MBI 
y STOO X2XHBOTHOrO Opalucb B XBOCTOBOM OTJeNe Hal aHaJbHbIM NnaBHHKOM 
Matepuan cbukcupoBanca B pacTBope welitpanu3s0BaHHOro dbopmasuna (1 9). 
SalMBKa NpPOWSBOAMMAach B LeNNONAMH-Napadun. Cepuambubie cpesbi okpallHBay 
JIMCb TeEMATOKCHJIHH-303HHOM HM 2KeJIE3HbIM TeMaTOKCHJIMHOM NO J efigenratiny. 

IIpu MakpockonHuecKoM H3yyeHHH BHAHO, YTO BCA TYAOBUIHAA MyCKyJaq 
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HenocpeyctBenHo nog Koxeli Je2KaT MBINeUHBIe BOJIOKHa C OONbIIMM KouH- 
f€CTBOM 3ePpHHCTOH Capkona3sMbl. IIpH w3yYeHHH MpOsOMbHbIX H NoNepeyHblX 
‘pesos (puc. |) BHAHO, ITO LeHTPasbHaA YaCTb STHX BOJIOKOH 3aHATAa HeEOONbLIMM 
SOJIMYECTBOM MHOHOpHI. CBeTyible OBa/IbHbIe Apa cosepxKatT no 1—2 spppuu- 
€a HW CBOOOAHO pacnovlaraiorcad B 3ePpHHCTOH CapKOMa3Me TO Nepucbepuu BO- 
1okHa. Ha nonepeynbix cpesaxX BOOKHAa HMelIoT (pOpMy HeMpaBUJIbHbIX MHOFO- 
/TOJIbHUKOB C JMaMeTpoM, KovleOouyuMcsA OT 10 fo 60 p. Llentp Takoro Muoro- 


Aviation R 

yan na wM ae 

eave t= aye ey 
ee 


CAVAAE A AES 
None eae AGT 
Gages ¥ E> 
5 


Suc. 1. ToHHueckHe MblueuHbIe BonOKHa (m. lateralis superficialis): A — npoqombHbI paspe3; 
B — nonepesupiii paspes 


YrOJIbHHKa 3aHAT MBILUeYHbIMH CTOMONKaMH, NepHPepHA KOTOPbIX COCTOHT H3 
OMHOrO pHa NeEHTOBUAHSIX MHOpuOpHAT. MuouOpusstbl, pacnomovkKeHHble MO 
SepeqHe MbIWIeUHOrO CTONGHKa, HMefoT y3konsacTHHYaTy!o copmy. BovyoKna 
sTOrO THNa rpynnupyrotca Bm. lateralis superficialis 4 MoryT paccMaTpHBaTbcA 
Kak TOHHYeCKHe. 


0 0 2B. Up 
ee ee 


Puc. 2. Heronuueckne MpImeuHbIe BosloKHa (m. lateralis magnus): A — mpo- 
TONbHbIA paspe3; 5B — nonepeunblii paspes 


B mequanbuom Hampapsennu oT m. lateralis superficialis, r. e. OnmxKe K MO- 
3BOHOUHOMY CTONOY, JlexKaT MbIeUHbIe BOOKHA, OoraTble MMOuOpHaMu H 
JOUTH JHWIeHHbIe CBOGOAHOM CapkoTa3MbI (puc. 2). CBeTubie Apa OBaJbHOH 
popmt, c 1—2 aqpbiluKamMu, pasMellaloTcA MpevMyllecTBeHHO Nok CapkouleM- 
Moli H CpaBHUTebHO peAKO — B WeHTpe BoOKHA. TlomepeuHbit cpe3 STHX BO- 
IOKOH JlaeT KapTHHy HempaBHibHbIX 5—6-yrombHnKosB. IlepudepusA BouOKOH 
3AHATAa WHPOKMMH JICHTOBHHbIMA MMOHOpHsaMu,  Pa3MeLICHHbIMH  B 

say 


—— 


oquH pay. B ueHTpasIbHOH YaCcTH MHOFOYTOJIbHYKOB pacnowaraiwrcd y3kOnacTHH- 
yarble MHOMHOpHJIbl, MHOrHe H3 KOTOPbIX COCTOAT M3 ABYX-TpeX HHUTeBUAHHIX 
muou6pusa. J[MameTp BomOKOH KOne6neTcA oT 15 fo 150 pw. OTH MbILIeUHBIe 
9JIEMCHTbI MOryT ObITb OTHECeHbI K HETOHHYeCKOMY THIIy, OHH OObeAMHEHBI B 
m. lateralis magnus. ‘4 
Kak TOHMYeCKHe, TaK H HETOHHYECKHE MBILeYHbIe BOJIOKHa MMEIOT OTUCTIIM- 


By!o Molepeynylo HcyepyeHHocts; dopmywia ee: C+ 2 +WU+ 3 ata 


B mpmumax XBocTa rojloBacTHKa, TaK Ke KaK HW Y COPOrH, HMeIOTCA TOHHYE- 
cKHe H HeTOHMYeCKHe BOOKHa. Mx pacnomoxKeHHe TakxKe HaMOMHHaeT TO, YT 
Mbl BAe y Coporv. TOHMYeCKHe BOJIOKHAa COCpeOTOYEHH! NOM KOr*KeH, a HETOHH- 
yecKHe — BlOJIb XOPAbI. Taky10 JOBOJIbHO OH3KYIO KapTHHY B CTPpOeHHM TYJIO- 
BULHOH MyCKyJlaTypbl y CTOJb pa3JIMUHbIX Kak 10 MPOMCXOKJeHHW, TaK H TO 
BO3PacTY XXMBOTHBIX JOMYCTHMO OObACHHTb JIMLIb C TOUKH 3peHHA OOMHOCTH 
(yHKUMH B CXOJHbIX SKOJIOHYeCCKHX YCJIOBHAX. 

Pa3.IM4HOe MOJIOXRKEHHE MbIILeUHbIX BOJIOKOH Y MpeAKOB HbIHe CYLLeCTBYt0-| 
IHX KOCTHCTHIX pbIO He MOFJIO He BbISBaTb AMBepreHUHH UX PYHKUHH, YTO B CBO 
ouepeb CNOco6cTBOBaIO MOABJeHHIO MOpdosmorHyecKux oTMHYHH. Bow 
BO3MOXKHO, UTO HMCHHO Oombuloe ycusHe, coBepulaemoe m. lateralis magnus,| 
NpuBesO K pa3sBUTHIO B ero BOJIOKHaX MOWHOrO MHOHOpHINIApHOrO alnapata.| 
B pomokuax m. lateralis superficialis, koropbie B cumy NepHdepHyeckoro MOs0~ 
X%KeHHA COBeplaloT Oomee ANHTeMbHYIO paOoTy, COpa3s0BasIOCcb Maso MHO@HO+ 
PUI, OSOMbUICE KONMYECTBO MPOTOMMA3MbI JOJKHO Obl0, B CBOIO OYepess,| 
CHOCOOCTBOBaTb HHTeCHCHBHbIM OOMCHHbIM TipolleccaM, OOecne4yMBalouliM JWIM-} 
TEJIbHOCTb paOoTb! STOH MBILLULLBI. 

Hau aHamM3 nokasbipaeT, 4TO, OOslaqad oMpeseueHHOH CTPyKTypoil,, Kaki 
Te, TaK HW [pyre MbILeYHbIe€ BOJIOKHA BbINOJIHAIOT CBOIO CHelupuyeckyio oyniy 
IWM10, KOTOPanA ABJIACTCA MpPHCNOCOOUTeIbHOM K OKpyKalowlel cpese H HeECOM 
HEHHO CNOCcOOcTBYyeT BbIKHBAHHIO Bua. EciW HMeTb B BUY OPlaHH3M Kak efH-: 
Hoe Weloe, TO HEOOXOUMO CKa3aTb, YTO BCe MOPdosorMyecKkHe H3MeHEHUA, CHO-} 
COOCTBYIOWIHE BLDKHBAaHHO BUJa, C OOmleOHOMOrMYeCKO TOUKH 3PeHHA OIKHBI 
ObITb OTHECEHbI K TIpOrpecCHBHbIM. 

TlonyyeHuple HaMH pe3yJIbTaTbI NOSBOJAIOT CleaTb CuIeLyIOUWe BbIBOJBI: 
BO-II€PBbIX, HaJIMUMe JByX THMOB MbILMeCYHbIX BOJIOKOH y COporH OOycJIOBJeHOL 
pa3M4uHeM (YHKUMOHAJIDHBIX YCJIOBHH, B KOTOPbIX HaXOJATCA STH BOJIOKHA., 
Bo-BTopbIX, BOSHAKHOBCHHe STHX THMOB MbIIMeUHBIX SJIEMeEHTOB MpescTaBuaeri 
co6oH nporpeccHBHoe mpHoOpetenve B mpotecce dusorenesa, TO myer aM 


- 


Pe3yIbTaTOM IIPHCNOCOOHTeIbHOM SBOJIOWMH %XMBOTHOTO HM CMOCcOoOcTByeT BbI~ 
2*KMBaHHIo Bua. 


KpacnospceKuit rocyzapcTBeHHbit MeqMUHECKHi Tlocrynus10: 
HHCTHTYT 10 XII 1956: 


UWHTHMPOBAHHASA JIMTEPATYPA 


+ A. A.3aBap3uu, Pyxopogcrgo no ructonoruy, 1989. 21°. M. JiutsBep 
61, M1, 127(1948). % A.M. Kaummny p, )Kypu. o6m. 6von., N21, 50(1952). 4 B.U. 
cH Ha, COopH. nam. axag. A. A. Sapapsnua, 1948, crp. 147—163. 
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Hoxrnago Akayemunu nayx CCCP 
1957. Tom 112, M 6 


rHCTOJOrHA 


B. B. MOJIUAHOBA 


K XAPAKTEPHCTHKE TMOAKOKKHOM PbIXHOW COEJMHUTEJIbHONM 
TKAHH KOUIEK PA3JIMUHbIX BO3PACTOB 


(IT pedcmaéaeno axademuxom H. H. Anuukoooim 5 XI 1956) 


TloqkoxwkuaAv pblXai COeHHHTeIbHat TKaHb maOopaTOpHbIX MJICKOMITAaIo-- 
MX (MbIIIb, KPbICa, MOPCKaA CBHHKa, KpOJIMK, coOaKa) usy4anacb MHOrHMH 
iccyieqopatensmu (* *). OyHako y 4acTo ucnob3yeMoro B SKCIepHMeHTe *KH- 
OTHOTO — KOINIKH OHA NpoOfouKaeT OCTaBaTbCA NOYTH Heu3syyeHHOH. Mmerwrcsa 
[Mlb CKYJIHbI€e H Pa3PO3HEHHbIe JaHHble O CTPOCHHH UW UYHCJICHHbIX COOTHOLIe- 
IHAX OTACJIbHbIX KJIETOUHbIX (OPM NOAKORHON PbIXWOH COCAMHUTeEMbHOM TKAHH 
spocmoH KoWIKH (**). 

MartepwaJiom JWI HacTOAMeH paOoTh cmyxXHa MOAKOKHAA pblXaA coequ- 
[MTeJIbHaA TKAaHb Hapy2XXHOM NOBepXHOCTH Oefpa B3pOC/bIX KOWeK H KOTAT — 
IOBOPOKJCHHbIX H MeCAUHBIX. 

Matepual duKcupoBasicaA WeHkep-Popmosiom. M3yyanucb cpe3bl, OKpallleH-- 
ple a3syp I]-203HHOM, no MasmopH HW HMMperHHpoBaHHble cepeOpom no Mapem— 
SHJIbIIOBCKOMY, a Tak>Ke IJICHOUHbIe MpellapaTbl, H3TOTOBJICHHbIe HW OKpalileH-- 
ile 10 SicBOHHY. 

TloqkoxkHasd pbixlai COeAMHUTebHaA TKAHb Hapy2KHOH MOBepXHocTH Geypa 
SOIeK BCeX BO3PaCTOB pa3fesIeHa MIPOCMOHKOH OTebHO MexKawlHX My¥KOB. 
IOMepeYHONONOCATHIX MBI Ha NOA- HW HaMYyCKyJIbHbIM con. Mexyy nyukamu 
<OXKHOH MBILUIMbI O64 STH COA NMepexoAAT HenocpeACTBeHHO OHH B Jpyrok,. 
i 3J/eCb M@XK]Y HHMH HeJb3A NpOBecTH TOUHOH rpaHHUpl. < 

Y B3pocsoH KOWIKH TOJIMIMHA BCerO CJIOA MOAKOXKHOHM PbIXJIOH COeAMHHTEIb- 
io TKaHu cocTaBlseT 336—400 p*. B nogMyckyJIbHOM cyIOoe HaxOAATCA He- 
JOJIBIUME CKONMJICHHA XKUPOBbIX KJIETOK. 

TloqkoxwKHasA COeAHHHTeIbHaA TKAaHb KOUIKH, KaK HW JpyruX MJIeKOMHTAIO- 
HX, HMeeT MvlacTHHYaTOe CTpoeHHe. ToscTble KOJIIareHOBble MYYKH B COCTaBe- 
IJACTHHOK TIPCHMYINeCTBEHHO OPHeEHTHPOBaHbI NapasebHO MOBeEpXHOCTH KO- 
Ku. Ilo Manmopu 6OOMbUIMHCTBO H3 HUX (Y B3POCJIbIX KOMeK) OKpallMBaeTCA Me- 
TaMH B KpaCHO-OpaHKeBblli WBeT (Takoe %Ke ABeHve OTMeyaeT B. I’. Enucees. 
8) y cTapbIX KpbIC); JIHlb HeMHOrHe Ooslee TOHKHE My4KH BOJOKOH YHCTO CH- 
ive. IIpH ummperHalluu cepeOpoM y KOLIeK BCeX BO3paCTOB He?KHbIe YepHble- 
IPeKOMNATeHOBbIe BOJIOKOHIa BCTPevaloTCA TOJIbKO BOKPyr COCyOB H MbilUed- 
ibIX IYUKOB. 

Mexjly KosareHOBbIMH IlyakKaMH Jle%KaT CHJIbHO CJaBJICHHbIe COeAMHUTeJb- 
JOTKAHHbIC KJIETKH, IpHpOAy KOTOpbIX Ha Cpese ONpefeMTb OYeHb TPYyAHO, 
1 MOJuac H HEBO3MOXKHO, TaK Kak Ipu oKpacke a3yp I1-303HHOM BHAI JIMIIb UX 
ipa W OYeHb pefKO HeOOMbIAaA YaCTb UMTONMA3sMbI. KeTKH pacnos02%KeHbl 
_PaBHUTe/IbHO peAKo (pH yBenuyenun 90 X15 or 4 Ao 9 KueTOK B Mose 3peHua”) . 

EquuctpeHHoli KieTOUHOM cbopMol, Xopouio pacnosHaBaemMoli Ha cCpe3ax,. 
IBIAIOTCA TYYHbIC KJIeETKH, KOTOPbl€ B JOBOJIbHO OOJIbINIOM YHCe BCTpeyalorcs 
KOO KPYNHbIX HW MeJIKHX KPOBCHOCHBIX CocyfoB. PopMa Hx Yale Bcero OKpyr- 
1a HK JIMHNCcOouAHAaNK. JlexaT OHM B OOJIbINHHCTBe CJly4aeB MOMapHo, HO TaKKe- 


* LigmepeHua IIpOBOAHJIHCb BKJIOUAA KOMKHYI0 MbILULY, KOTOpasd BO BCeX BOSPACTHBIX rpymmax. 
} CpeAHeEM OAHHAKOBOH TOJIMIHHEI. 
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W MOOsMHOUKe Mu rpynmamu. BetpeyaiorcA OHH MU M@ExKAy NyykaMu KOJMAreHo 
BbIX BOJIOKOH KaK HaJ-, TaK HM TIOAMYCKYJIbHOrO CIO0eB, Pe WeKaT Yale NOOAM 
HOUKe H, KaK H:MpoOuve KJIeTKH, UMEIOT BbITAHYTY!O PopMy. : 

Y KOTAT MeCHYHOrO BOSpacTa TO/ULMHA MpOCOMKH NOAKOMKHOU PbIXJOH 
COCQHHUTeABHOM TKaHH HeECKOJIbKO MeHbule (128—-192 uw), YTO 3ABHCHT OT M@Hb= 
wero “Ca TwacTHHOK H MeHbWeil TOALIHHbI MNYYKOB KOMNAreHOBbIX BOJIOKOH 
BXOJALLUX B HX cocTaB. Bce 6e3 HCKIOYeHHA BOOKHa OKpauiuBarorcs! no Maa- 
JIOpH B CHHUM UBeT. KneTouHbix 3/leMeHTOB B KaKJOM Tole 3peHHA NP YBeJH- 
uenuu 90X15 nouTH B 5 pa3 Oonbuie, YeM y B3pocMo KoWIKH (25—42 KseTKH), 
Ouu Take MOTHO 3aKaTbl MexKAY MyY4KaMH BOJIOKOH. H 

Cno Mog_KOxKHOH pbiXsOH COeAMHUTeIbHOH TKaHH HOBOPOXJeHHbIX KOTAT) 
HeECKOJIbKO TOHbIUe, YEM Y B3POCJIbIX KOWEK, HW HECKOJIbKO TOJILLC, UCM Y KOTAT) 
Mecaunoro Bo3spacta (224—320 w),— noceqHee OObACHHETCA OYCHb PbIXJIIM 
pacnooxKeHHeM NvacTHHOK. . 

Amopduoro BelllecTBa MO CpaBHeHHI0 C BOJIOKHUCTbIMH KOMMOHEHTAMH OCHOB=) 
HOTO BeleCcTBa OoIbIUe, YEM B paHee yNOMAHYTHIX BOSpacTHBIX rpynmax. Kae- 
TOUHDbIX VICMCHTOB B KaKOM Nowe 3peHHA pH yBemuyeHHH 90 X 15 emme OoubIe, | 
yem Y Me€CAYHBIX KOTAT (33—46 KsleTOK) . KneTKH pacnoulararoTcA JOBOJIbHO CBO-} 
6O2HO M@EXKAY MyYYKaMH KOJJIareHOBbIX BOJIOKOH. ITO aeT BOSMOMKHOCTh MaKe Ha 
cpe3ax OMpeJeMTb NpUpOAy KeTOUHSIX SIEMeHTOB. OTYeTJIMBO BUHbI MHTOSEI} 
B (uOpobsmactax (puce. |). 

Ha mmenounbix mpenapaTax BHAHO, 4YTO y KOLWeK BCeX BO3paCTOB, KaK HU V 
JIpyruxX MVJI@EKOMMTAIOWLUX, MpeoOsagatouleHh KNeTOUHOH opmMoh sABsATOTCH} 
uOpoOnacThl. Y B3poOcsIbIX KOWeK OOMbLUHHCTBO H3 HUX XapakTepH3yeTcA On- 
T1la3MaTHYeCKHM CTPOeCHHEM C XOPOUIO BbIPaKeHHOH rpaHwueH Mexy 9HJO- 
3kTONMa3MoH (puc. 2). Bombpuieh YacTbio OHH MamcoTpocTyaTbl. Muorga BUAHO, | 
Kak LWIMpOKHH 9KTONMA3MaTHYeCKHH OTPOCTOK NocTeneHHO HCTOHYaeTCA HW Nepe- 
XOJMT B JVJIMHHY!0 BOJOKHONOJOOHyt0 HHTb. B 9kTONMAa3Me PuOpoO.iacToB, Uallke 
B hepudepHyeckHx ee YacTAX, HaOsOJaloTCA B HeEOOJIBLIOM KOJIHYeCTBe OTBeEp-} 
CTHA pa3JIMUHOM BeJIMUMHbI, Kak B (HOpoOnactax codakH (cyqa no JaHHbIM|) 
I. B. Acsonna (*)). Tapa buOpoOnacTow okpaliMBaroTcA JOBObHO HHTCHCHBHO, |, 
HO |—2 AApbiuiKa B HHX O4eHb OTYeTHBO pasnuyunMbl. Muorve sgpa c Of-} 
HOM CTOPOHb! HMeIOoT yrnyOnenHe. PacnonararoTca cbu6pobsacTbl, KaK NpaBHuo, | 
H30JIMPOBaHHO Apyr OT Apyra, pexke CBxA3aHbI Ooee HIH MeHee LIHPOKHMH 9KTO-} 
Mla3MaTHYeCKHMH MOCTHKaMH. Takuve dudpobyacth T. B. AcBoun BcTpevast | 
yale y KpOJIMKOB H pexe y coOakH. JloBOIbHO YacTO BCTpeyatoTcA ABYAepHble 
@uOpoOuacthl, KoTOppIx I. B. SicBouH He Buen y CO6akH HW OYeHb PeAKO HaGwI0- 
Jat y Kpomukos. Tlo-BuquMomy, Bce STO — NpH3HakKH HeNOMHOrO aMHTOTHYe- 
cKoro JleneHHA cuOpoOsacrTos. | 

Y Bcex yeTbIpeX HCCeAOBAHHBIX B3POCJIbIX KOUI€K OTMCYeHbI eHHHUTHDIE 
MMTOTHYeCKH JennuMeca PuOpoosactpl. [. B. AcBounH u3 ancna oOceqoBaH- 
HbIX HM B3pPOCJIbIX %KHBOTHbIX BHACJ MHTO3bI TObKO B cbHOpoGsacTax MbILUH. | 

Betpeyaiorca TakKe H NepeXoguble POPMbI OT THNMYHbIX. OunasMaTHyeckHX iI 
qHOpoOslacToB K cTapbim cbopmam — cbHOpouvTaM, 4HCO KOTOPbIX 3HAYHTebHOH 
yctynaeT OunasmMaTuyeckuM topmMam (cbvOpoG6.1acTos. : 

P'ucTHOUMTHI y KOCK BCTpeyaloTCA, KaK yKe CKa3aHO BbIlWe, ropa3qo pexe, 
uem (uOpoonacTHl. Benwuuna Hn bopMa HX BapbupywT B WMPOKHX Mpesenax. 
Y B3pocubIX KOWeK HX pa3mMepbl B cpequem 21 X8,4 uy. Uarme Bcero onH exKaT N0-4 
MlapHo, MpHuNMasx Popmy «BepeTena». B cpejueli WHpoKoH yacTu sTOrO «BepeTe- 
Ha» MHOrla ObIBaeT BUfHa rpaHHua WAM y3KaA wenb. Agpa pacnonaraiored 
Pom Mo o6e cTopoubl OT rpaHnubi (cm. prc. 2). Unorga MoxKHO BCTpeTHTb O6b-) 
QMHEHHA THCTHOUMTOB B BHJe JICHT WIM Tpynil, KOTOpble uMelOT OOULYIO WHTO= 
nuiasmy 4 4—5 sep. CBOHM BHOM HW pacnojOxXeHHeM OHM HaNOMUMHAaIOT FHCTHO-. 
UMTbI KpOvNKa. ; 

JJOBObHO YaCTO BCTpeyaioTca THOHYUIHe KETKY, IpHpoky KOTOpEIX ompe- 
ACIUTb Ye HEBO3MOXKHO. ~ Poa i 

Kpome Toro, B: He3HaYHTeIbHOM KONMYECTBE BCTpeyalorca HeKOTOpbIe BHI 
KJI€TOK KPOBH, a HMCHHO, OOJIbLIMe HM Cpequve nuMdounTEI. Mabie numbountsl 
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Pre. 4 Puc. 2 


>. 1. Hogkoxnasd pbixiaa coeqHHNTeIbHaA TKaHb HOBOpOxXAeHHOrTO KoTeHKa. Muto3s B dn6poGwacte. 
- Ilenkep-tbopmou, asyp II-s03HH. O6. umm. 90 X, ok. 12. Miikpodoro 


>. 2. Tuctuounts! H du6po6sacrst Bspocsoi KowKH. Ilienounbiii mpemapar. Helirpanpupiii dopmaanu, 
2KeNesHbl reMaToKcHIHH 10 ScBonHy. OO. umm. 101 &, ox. 7. Mukpodoto 


Puc. 3. ®udpo6actbl KoTeHKa Mecs4HOrO Bospacta. IieHou- 
Hpi mpenapat. Hefirpanpupiit tbopMamHH, 2*eesHbIH TemMaTo- 
KcHIHH m0 Acsonny. O6. umm. 9O x, ox. 10. Muxpodoro - 


= 


Fue. 4. Pu6poobsactbl HOBOpOAKeHHOrO KOTeHKa. T]neHounbiit mpe- 
napat. Heiirpanbubili topManHH, 2%*KeesHbIH TeMaTOKCHJIMH 10 
Acponny. 06. umm. 90 X, ok. 10. Mukposoro. 


r 112, Ne 6, MomqaHoBa 


y) 


MOHOUMTbI MOXKHO BCTPeTHTb HCKJIOYHTeENbHO peyko. [panynouvtos u spu- 
OMMTOB OOHapy2xKeHO He ObiIO. 

Muorga Betpeyatotcs nomu6actet (io A. A. Makcumosy) , #3 HHX HeKOTOpBIe 
COCTOAHHM AMHTOTHYECKOrO JeneHHA. MHTOsbI B HUX OOHApyKeHbI He Obl 
|B OAHOM BospacTHOH rpynne. ’ 

BerpeyaiorcA H TepuuTbl, CxOubIe C NepuuTaMH Apyrux mueKonuTato- 
ax, 

limetotcs, KpoMe Toro, MeKMe KIeTKH OBANbNOH POpMbl, HHOTa c HeCKOAb- 
| SAOCTPeCHHbIMH KOHIAaMH, C OTHOCHTeJIBHO OO/bUIMM TEMHBIM APOM Hi C He3Ha- 
TEJIbHbIM KOJIMYECTBOM JIOBOJIbHO Oa30(PuJIbHOH WHTONNAa3Mbl. OTH KIeTKH He 
Mypovenbl CielWaIbHO K OKONOCOCyAMCTHIM yuadcTKamM. IJo-BuyumMomy, 9TO 
KKE KAaMOHHAJIbHbIe KJICETKH COe(MHHTeIbHOTKAHHOPO MPOHCXOxKeHHA. 

Boxpyr Kanwsapos BCTpeyaeTcs OOMbINOe UHCIO ARUPOBBIX KeTOK, OObERH- 
HHbIX B JOJIbKH 2KHPOBOH TKaHH. 

Y KOTAT MeCHYHOFO BOspacTa MpeocbaqaioT MONOABIe uGpobsacTEI c JO- 
JIbHO TEMHBIMH ApaMH, XPOMATHH B KOTOPbIX MeJIKO pacnblieH. Appiuluku 
[PaxKeHbI JOBOJIbHO cao. Uae STO MOHOMsMasMaTHYeCKHe KJIETKH, a HHOrya 
Mla3MaTHYeCcKHe, HO C OYeHb HEOOJbIIHM KOJIHYCCTBOM SKTOMMA3MbI (pric. 3). 
_TucTHOUMTHI HECKOJIbKO KpyliHee, ¥eM y B3pocsO KOWIKH, H UMeIOT Gosee 
YeTJIMBO BaKYOJIM3HPpOBaHHY!O WHTOMMIAasMy, HO MO paciOJIOx*KeHHIO OHH HH- 
M He OTJIHYaIOTCAH OT TaKOBbIX B3POCJIbIX KOLIeK. 

Y HOBOpOXKCHHBIX KOTAT (PUOPOGOMACTHI TAaKKe MPeHMYMeECTBEHHO MOVIOBIe, 
HONMAasMaTHyeckHe. Uae OHH HMeEIOT BLITAHYTYIO Popmy. Ecau OHM yxKe CO- 
DKAaT HEOOMbIUOe KOJIHYECTBO SKTOMMASMbI, TO MOCIe HAA OOpasyeT Ha OCTPbIxX 
HllaX KJIeTKH [Ba JWIMHHbIX OTpocTKa (puc. 4). B 9HoNMa3Me OKONO Afpa 
JIDIUMHCTBO (HOpoOsMacTOB Meet CBeTIbIM JBOPHK — BO3MOXKHO, 3TO He- 
THBHOe H300paxKeHuve CeTYaTOrO alimapata (puc. 4). 

@MuOpounTh! BCTPeYalOTCA HCKJIOUNTeIbHO peKo. IIpeqcTaBseHbI TakxKe U 
OHylIHe KJIeETKH, HO B Me€HbINeM KOJIMYeCTBe, YEM Y B3POCJIbIX KOLIeK. 

TvcTHouuts! wMeroT OObIdHbI BHA. BombuIMHCTBO 43 HHX MewKHe. JlexKaT 
H “alle MOOMMHOUKE Vi JIMIb H3peKa OObeEAMHEHBI, HO He OovIee YeM TlonapHo. 
YYrHe KJICTKH PbIXJIOH COeCAHHHTeJIbHOH TKaHH KOTAT (TYGHbIC H KaMOMaJIbHbIe 
€TKH, JIMM(OWMTHI H MOHOUWHTHI) He OOHApy2XHBaloT HH Ka¥eCTBEHHbIX, HH 
JIMYECTBEHHbIX OTJIMUHH B CpaBHeHHH C COOTBETCTBYIOULMMH KJIeTKaMH B3pO- 
bIX KOILIeK. 

Virak, cpaBHuBad NosyYeHHble HaMH JJaHHble O CTPOCHHH HOPMaJIbHOM PbIx- 
HM CO@HHHTeIbHOM TKaHH KOIIKH C TaKOBOH ApyrMX MJIEKOMUTAIOWIMX, Ha- 
OJIbKO STO MO3BOJIAIOT HMEIOIUHeECA JHTepaTypHble JaHHble, MOXKHO Mpesnoso- 
Tb, UTO PbIXJlad COCAMHHTebHAA TKAHb KOMIK MO CTeNeHH CBOe Audpepen- 
POBKH CTOHT MexKy COOTBETCTBYIONMMH TKAaHAMH KpOJIHKa MW CoOakH. 


JlenuurpayckHl nequaTpuyeckHi Tloctynu0§ 
Me@JMUHHCKHH HHCTHTYT 2 X 1956 
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THCTOJOFHS 


A. JI. TOJIEHOB 


O COJEP)KAHHH UW PACMPEXEJEHHH HYKJIEMHOBbIX KHCJIOT 
B HEMPOCEKPETOPHbIX KJIETKAX TIPOME)KYTOUHOLO MO3rA 
KOCTUCTbIX PbIb 


(ITpedcmasaeno axademuxom JI. A. Opbeau 2 XI 1956) 


B mpomMexyTOwHOM Mosre ca3aHa, Kapila HM Jleula HaMH ObIJIM OMMCaHbl TPF 
OCHOBHBIX THA HelpoceKpeTOpHbIX 9IeMeHTOB (’, ®) — 9TO Tak Ha3bIBaeMbk 
TEMHO- M Oe HOOKpaLlMBalollvecA HOPMaJIbHbIe HeHPOHbl WH UX H3MeCHCHHBIC 
jerenepupyroue cdbopmpl. Ilepppie ABa THNa HeHpOCeKpeTOPHbIX 3JIEMCHTOB OT 
JMUAaIOTCH [pyr OT Apyra, riaBHbiIM OOpa3soM, KOJIMYeCTBOM Oa30HJbHOrO HHC 
CJIeEBCKOrO BelijeCTBa B WHTOMNasMe H XpOMaTHHA B Apax. Kpome Toro, TeMHO: 
OKpallMBarolllvecA 9/IEMeHTbI COJepxKaT, Kak MpaBHJIO, MeJIKHe, «MOJIOJbIC 
CeKpeTOpHble rpaHyJibl, B TO BPCMA Kak OJleqHOOKPalMBalollvech yale BCer 
COBCeM He COJepxKaT rpaHysl HOO cofepxKaT Kpynuble, «3pembie». M3meneHHble 
(bOpMbI HefipOHOB XapaKTepH3YIOTCA HHTEHCHBHOH, YacTo AndiysHok Sasopusnek 
IMTONMa3Mbl H MHKHO3OM Aep Mp cxKaTOH PopMe Tesla KJeTKH. 

VispecTHo, 4TO cTeneHb O6230pusIMU WHTONMA3MbI H KOJIMYECTBEHHbIe H3MCHE 
HMA B XPOMATHHE Apa 3aBHCAT, KaK N1paBHJO, OT KOMMYECTBa M XapakTepa pac 
mpeflesleHu HYKJICHHOBbIX KHCJIOT B KseTKe. Kpome Toro, Np w3yyeHHH CeK 
PeTOPHbIX MPOWECCOB HEBOJIbHO BO3HHKaeT BOMpOC O POH HYKJI@HHOBbIX KUC 
SIOT B CHHTe3e OemKOBoro Helipocekpeta. JIuTepaTypuHble JanHpie (2%, 13, 14 
O cOJepxkaHHH HM pacipeeseHHH HYKJICHHOBbIX KHCJIOT B HeHpOceKpeTOPHBI 
9JIEMEHTAX BECbMa OFPaHHYeHbl H JaJIeKO He NOJHOCTbIO OCBeLLaloT BOMpOc O po 
JIM 9STHX KHCJIOT B CHHTe3e Helipocekpeta. 

Mcxofa 43 W3JI0X%KeHHOPO BHI, Mbl B HaCTOAINeH paOoTe nocTaBHM 3afay 
M3y4HTb COfepKanve U pacnpesetenve pHOonyknenHoBpoh (PHK) u yesoKen 
pHoonykKsenHoBok (HK) KucaoT B HepBHbIX KneTKax Nucleus lateralis tube 
ris, (N.1. t.) Nucleus praeopticus (N. p.) y B8pocnbIx NOMOBOSpembIxX OCCCeH casa 
Ha (Cyprinus carpio) u meuja (Abramis brama), a TakxKe BbIACHHTb OTHOLIeHH 
oO6eUX KMCOT K Mpouleccy CHHTe38a HelipocekKpetTa. 

Jia pelieHHA MOCTaBeHHbIX 3aay Obila MpHMeHeHa ysbTpadnoneToBas 
mukKpockonua*, Mosr ppi6 duKcuposaca B 96° cnupte, 12% dopmanuHne 
x*KuAKOCTH Kapnya. Muxpodororpadpun cpe3op (5 uw), 3aKJIOUCHHbIX B cual 
PIHWepHH—BOfla, IPOWSBOAHJIMCb C NOMOM[bIO YCTaHOBKH, H3roOTOBeHHOH B TO 
CyapCTBEHHOM ONTHYCCKOM HMHCTHTyTe, C 3e€PKaMbHO-KBapleBOH ONTHKON Js 
MMKPOCKONMYeCKAX HCCeMOBaHHH; yBeMYeHHe OObDeKTHBa 65X pH riulepH 
HOBO MMMepcHH. CpremKa ponsBofusacb 6e3 OKyJIApa C ra3OHamOsHeHHBIN 
(buIbTpOM XpoM + OpoM, MponyckalomuM yabTpaduoseroBple JIyY4YH C HHO 
BOJH OT 260 Jo 280 Mu. 

Kak uspecruo (*, °, 1°), yaprpacbwoneToBaa MUKpocKonua Mo crenenn Hi 
TEHCHBHOCTH NOPIOWEHHA YAbTpapuoNeToBbIX sryyelt (y.-c.) TeMH HM HHbIME 
CTpyKTYpaMU KJICTKH LaeT BOSMOXKHOCTH CYUT JIMLWb OO OOUleM KOHYeCTBEHHOF 


z z | 
Uccrelopanna B yibTpapvomeroBbIX yyaX MpousBoAMMCh B MHCTHTYTe 2BOMIOMHOHAO) 


@usnosoru” AH CCCP, noq pykopoyctsom E. A. Mouceesa, 3a uTo NpHHOWY eMy ucKpeHHION 
OnarojapHocth. 
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Pue. |. Muxpodotrorpapun HepBHbIX KJeCTOK B_ YJIbTpadHOJIeTOBbIX JlyyaxX: @ — HepBHble KJICTKH 

H3 N. |. t. ca3ana (12%-i dopmMaanH); 6 —HepBHble kKseTKH H3 N. |. t. nema (KHAKOCTb Kapuya); 

6 —HepsBuble KseTKH H3 N. p. ca3ana (12%-ii dopmManun); e — HepBHble KeTKH H3 N. p. sema 

(12%-% dopmManuH); 0 — HepBHble KneTKH H3 N. p. cagana (96° cnupT), e@ — HepBHble KIeTKH 
u3 N. 1. t. casana (12%-H dopmanun) 


/ 


Puc. 2. Muxpodororpadun nepsubix KsieroK us N. |. t. seme. OK. 5, 06. 90. 
Ileukep-dopmos, peakuna Peprena 


vf 


epxKaHHH HW paciipefesweHuH OOeCHX HYKJIEHHOBbIX KHCJIOT BMeCTe HW He JlaeT 
SMOXKHOCTH JuddpepenunpoBatb PHK or JIHK. 
Kpome CbeMkH B y.~b., HCMOb30BaaCb OKpacKa FasJOWMAHMHOM m0 Sunap- 
(ly, KOTOpast, NO JaHHbIM aBropa (*'), BbIABJIAeT OO€ HYKJICHHOBbIe KHCJOTHI, 
Tak Ke, Kak H y.-()., He JaeT BOSMO*KHOCTH Auddepenunposatb PHK ort JIHK. 
STOMY B KaveCTBe KOHTPOJIbHbIX MeTOJMK WIA H3YYeHUA COMep2xKaHUA H pac- 
sqenenua JLHK Opa ucnomb30pana peakunsa Menprena, a Quis PHK oxpacka 
ip II c 903HHOM. Nota asyp II He aBasetca xHMHYeCKUM HHJMKaTOpOM 
PHK, Ho okpallMBaemocTb HM CAYXKHT NOKasaTeeM UCTHHHOM GOasocbuaun, 
ropa, KaK H3BeCTHO M3 sMTepaTyppl (?, ®, ), B OonbUMHCTBe cyyaeB 
yeOBIeHa conep2xxaHHem PHK. Jlua oxpacku rammounanunoM, asyp II-30- 
10M H JA peakunu Denbrena HCNOMb30BaICA MaTepHa, KpOMe yKa3aHHOrO 
ue, (PHKCHPOBaHHbI 2%XuAKOCcTHIO Bysna u weHkep-cbopMoviom. 
Cpequ HepBublx KeToK N, |. t. uN. p. no KonmuectBy H XapakTepy pacrpe- 
ICHHA HYKJIGCHHOBbIX KHCJIOT HaMH BbIeJIeHbl TPH OCHOBHbIX THIa, CBASAHHbIX 
Ky coOoh nmepexoHbIMH copMamnH. 
Ilepsplii TH HepBHBIX KeTOK (puc.1u2,/ 7.) xapaKtepusyetcs GoBIIUM Co- 
»Kalwem PHK 8B wuTONa3Me HB AAppuuKke H JLHK B aqpe. Tak, Ha MuKpodo- 
pauax, CHATHIX B y.-:—. (pHc. 1, @a— 0) BUAHO CpaBHHTebHO HHTeCHBHOe 
“loulenve y.-p. BCCEMH 9STHMH KOMMOHEHTaMH KJIeTKH. HanOonee HHTEHCHBHO 
“MOULAIOT OTJeIbHbIe rpyOble CryMleHHA BeleCTBa WUTONMA3MbI, pacnomoxKeH- 
e Ha NlepH@epu Tela KJICTKH, a Tak2xKe BO BAaBJIEHHAX MOMHMOpdHbIX Aep 
ic. 1, n.2.). Kpome Toro, no Bceli WHTONMIa3Me PaBHOMepPHO H Audpy3sHo pacno- 
Ke€Ha MeJIKaA 3EPHHCTOCTb, KOTOPan HHTEHCHBHO Norsomaer y.-. ITO ocobex- 
XOpOWIO BUAHO Ha pue. |, 6H 2, rye COMM «con»(*) UNTONNA3MbI OCOaaerT 
lee CyaObIM TorsomenHem. Boodme %e OOH «pon» WHTONMIAa3Mbl 3TOTO 
1a HePBHbIX KJIe€TOK OOJlafaeT OTHOCHTeEJIbHO HHTCHCHBHBIM MOMJIOWLeHHeM, 
. UTO B pAJe CYYAeB 3HAYHTEJIBHO MACKHPYeT BUAUMOCTh OTJCJIbHBIX MCJIKHX 
160K (puc. 1, au 6). Bonee uu MeHee OTYeTIHBO KOHTYPHpOBaHHble Apa 
1Oee NOrsomariorT y.-c., YeM WHTOMMIA3Ma. OnH COJepHKaT CpaBHHTeJIbHO MHOTO 
IKHX Juddy3HO paccesHHbIX 3e€PHbWeK, Norsowmarwnx y.-p. Kpynupie Aq- 
KH C HEPpaBHOMepHOH HHTCHCHBHOCTHIO NOrsouiaioT y.-., TaK YTO Ha OOMIeM 
He» CHJILHOFO MOPJOMLeCHHA BbIJeJIAeTCA OT JBYX WO TpeX 3epHbIleK C elle 
lee HHTCHCHBHbIM MOMJIOMeHHeM. 
Ha cpesax, o6paOoTaHHbIx 10 Peubreny, Apa 9TOrO THNMa KJIeTOK cofep- 
T GOombmoe KomuyecTBo JIHK. Tocnequas B Bue MeJIKOH 3EPHUMCTOCTH pac- 
euieHa B HAX Aud@dby3HO UW CpaBHHTeMbHO paBHoMepHo (puc. 2, a). Ha mpe- 
JaTaX, OKpaleHHbIx a3yp II-3903HHOM HM TasJOWMaHHHOM, Oa30qvuJbHuble 
MCHTbI WHTOMIa3Mbl, KOTOPble KOCBEHHO yKa3bIBaloT Ha XapakTep pacmpe- 
ieHua PHK, npegctapsaior co6ol rmbiOKH HMCCeBCKOrO BellecTBa. OTOT 
| KJI€ETOK XapakTepH3yeTcH HaHOOJIbIUHM COfepxkanveM HHCCIeEBCKOTO Be- 
CTBa, a culeqoBaTembHO, WH PHK B untTonna3sme, AApbilliKH STHX KJIeTOK CO- 
AT U3 JIByYX-TPeX HHTCHCHBHO Oas0dHJbHbIX 3epeH UH cCsa60 OasodHuIbHOrO 
[SyIOllerO BeLeCcTBA, 
Bropoii Tun HepBHBIX KeTOK (puc. | u 2, // 7.) B MPOTHBOMOMOAKHOCTS Nep- 
ty, XapakTepu3yercH HeOOuIbIIMM cofep»xkanvem PHK B UHTOMNMasMe HU B 
puke u JIHK B agape. Ha mukpocbotorpapusax, cHaTbIx B y.-p. (puc. |, a, 
| 2), 9TH HepBHbIe KJeTKH XapakTepHsy1orcs Oovuee CaObIM COMM NOrsoMe- 
M, YeM KJIeTKH MpembiAymero Tuna. HauGonee nHTeHCHBHO MorsouaioT y.-p. 
Oble TIbIOKH, PacOJO*KeHHble B NepHepwuecKoOH 30He UX WATOMMNASMbI, B TO 
MA KaK OCTaJIbHasd UaCTb COep2UT MEIKE Z€PHbIILKH, OTHOCHTEJIbHO CAFO 
goujarommue y.-c)., OOMMH %e «POH» UWHTOMJaSMbI MOPJIOULAeT ele czaéee. 
Da COepKAaT OTAe/IbHbIE MeJKHe SePHbINKH, Cabo Norsomlaroulne y.-.; 
Opble rpynnupyorca B ceTYaTble CTpyKTypbl. Kpynuble AAPbUKH STOrO TAMA 
BHBIX KJICTOK CHJIbHO Horsoma‘oT y.-()., HO HECKOJIbKO CylaGee, YEM AJPbIIL- 
KeTOK pefbiyulero TuMAa. 
Ha cpesax, o6pa6oTanHbix no Menbreny, Apa KeTOK 9TOrO THNa HMeHOT 
HauutesbHoe KomuyectBo JIHK, KoTopasx OOHapyxkuBaeTCA B BHC MeJIKUX 
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SepHbIIleK, Ooee HIM MeHee PbIXJIO H PABHOMEPHO PaCCeAHHBIX M10 BCeMY Ap) 
Ll CKOMMAIOULAXCA MO MOBepXHOCTH AMpbuueK U y AAepHOH MemOpaubi (pyc. 2 
au 6). 

Kak okagbiBaloT WpenapaTbl, OKpatienuple asyp Il-903mHOoM uM raJNOlMa 
HUHOM, 9TH KeTKH COep2%KaT SHAYNTeIbHO MeHbINee KOMMYECTBO OaSO*PUJIbHEL 
31€MEHTOB HUCCIEBCKOLO BeLIeCTBA, a CIeqOBaTeIbHO, H PHK, vem npesbiqyuyel 
Tul. CYylleCTBeHHbIX pasiM4Hii B paciipeylemeHuH H KoMMYeCTBe Oa30@HJbHBE 
3JIEMCHTOB B AJ[PbIlIKaX 9TOTO THNa HEPBHBIX KJeTOK OT TIpeAbIqyuIHX He Ha 
Omtoqaerca. 

Sylecb ceyeT OTMETHTb, UTO OKCHHJIbHbIe PpavyvJIbl, HIM «Wapbm CeKpeTa 
/pacnomOx*KeHHble KaK B WUTOMMAasMe OOOHX THNOB HepBHbIX KeTOK N. p., Tal 
H B M@KKJICTOUHOM MO3rOBOM BelllecTBe MpakTHYeCKH He TOrsowawr y.- 
(puc 1, 2,c. 2.) H He OKpaliuBaloTca rammounanuHom. Mcxoqa u3 9THX AaHHBL 
‘cleylyeT, 4TO CeKPeTOPHbe rpauvyJibl: He COfepXaT HYKJIEHHOBHIX KUHCJIOT. 

Tperuit. Tum HepBHBbIx KJeTOK (puc. | u 2, /// 7.), B OTAM4Me OT NpexbIAyUNE 
JIByX, BCTpedaeTcCA 3HaUHTeIbHO pexke HW MpecTaBieH HePBHbIMH KJIeTKaM 
yraoBaTou, WHOra CHbHO CxKaTOH cbopMmpl. KueTKH 39TOrO THMa XapakTepH 
3YIOTCA 3HAUHTEJIBHBIM COJepKaHHeM OOCHX HYKJICHHOBHIX KHCJIOT B WHTOMNa3M 
‘w ampax. Ha mukpootorpapuax, cHATHIX B y.-*p. (pvc. 1, 0), WHTONNa3Ma He 
‘KOTOPHIX H3 9THX KJIETOK HepaBHOMepHO HorsomlaeT y.-c—).— HanOouee MHTeH 
‘CHBHO 9TH JYUH MOPIOMaoTCA OTAeNbHBIMH yuaCTKaMH ee NMepHdepHyecko: 
‘30HbI. Afpa TaKUX KeTOK CpaBHUTebHO PaBHOMepHO H Audpy3HO UHTeHCHBH 
norsonaroT y.-c)., TaK YTO OHH YeTKO BbIJeJAIOTCA Ha (OHE WHTOMIAa3MbI, CTenMeH 
NMOTJIOU[EHHA. KOTOPOH 3HaYHTeAbHO cslaOee. Takve Apa, Tak %e KaK HM Ted 
“KI€TKH, HMeIOT YaCTO yIvIOBaTy!o (OPMYy, HECKOJIbKO YMeHbINeHHbIe PasMepb 
‘HO COXpaHAIOT IpH3sHakH NodHMOpdu3Mma. J[pyrue HepBHble KJIeTKH 9TOFO THT 
UMEIOT HelIpaBHJIbHYW, elle Ooee YrIOBaTYIO HH MasIOUKOBUAHY!O POpMy Tedlé 
Ouw 4apesBplvaHHO HHTeHCHBHO UH Audpy3sno MorsomlawrT y.-., Tak 4TO B HH 
iHEBOSMOKHO OTAMPPepeHUMpOBaTb WUMTOMMAasMy OT Aep (puce. |, e). 

Ha cpesax, oOpa6oranHpix no Menbreny, Apa 9TOrO THMa KeTOK MHTeE 
CHBHO HW Wudpy3sHO OKpaliMBaioTcA tbyKCHHOM, YTO TOBOPUT O SOOM KOUE 
yecTBe B HHX JHK. B OomputmucTBe NoAOOHbIX Alep HHKaKHe CTPyKTYpbI H 
‘OOHAPYXMBAaIOTCA. OTO THNMYHbIC MMKHOTHYeCKHe Apa (puc. 2, 6). Ha mpene 
paTax, OKpauiennprx a3yp Il-903HHOM, WHTOMMa3Ma STOrO THMa KJIeTOK HHTeE 
CHBHO HM Audpy3sHo OasopusbHa HW UX Apa NMKHOTHUHDI. 

TlapanmembHoe usyyeHHe ysbTpacduoneToBBIX MuKpooTorpadbuli u mpeme 
paTOB, OKPpallleHHbIX TaJOWMaHHHOM, Jao CoBMayeHHe MormomeHua y.-q 
‘KJIGETOUHBIMA CTPyKTYpaMH C HX OKpalIMBaeMOCTbWO. ITO aeT yBePeHHOC! 
B TOM, 4TO pacipesesenve NOPIOMeHHA y.-c—). YaCTHMM KJIeTOK HYKHO OTHECT 
3a C¥UeT COJepKaHHA B HHX HYKJICMHOBbIX KHCJIOT. 

SileCb HEOOXOJMMO OTMETHT, YTO CHOCOGHOCTb HEPBHbIX KJIeCTOK OMHCaHHB 
TlepBbIX JBYX THNOB K PaBHOMePHOMY MOFJOWeHHIo y.-c—). OOMIHM «tbOHOM» aH 
yormuna JanHbim E. A. Mouceesa (°) quid UyBCTBYTeIbHbIX HePBHBIX KseTC 
CIMHHOMOSIOBbIX TaHTJIMeB HU, MO-BHJMMOMY, 3aBHCHT He OT MpucyTcTBHA HY! 
JICMHOBBIX KHCJIOT, a OT MPOTeEHHOB, PaBHOMePHO pacripeyeseHHBIX B BellecT! 
unTonnasmpl. Ilocnequne a6cop6upyor y.-d. OnaroqapaA HamMuMIo WuKAMY 
CKHX AMMHOKHCIOT. OTO NOATBEpARaeTCA OTCYTCTBHEM OKPalMBaHUA «one 
lIpH oOpaOoTKe raolwaHHHoM. 

TakuM oOpa30m, aHanv3 pacnpeyeseHua UM COsep%KanuA HYKNeHHOBbIX KM 
oT B HeHponax N. |. t. uN. p. u3yaaembrx BUJOB KapmoBbIX pbIO NOATBepA Mal 
Halli N€PBOHAdaJIbHbIe aHHbIe O CYI\ECTBOBAHHM TpeX OCHOBHBIX THIIOB CeKp 
TOPHbIX HeHponoB. HepBubie KweTKH NepBbIX JBYX W3 PpaCCMOTPeHHEIX B ITC 
‘padoTe THNOB COOTBETCTBYIOT ONMCAHHbIM HAMM paHee TeMHO- ui Ose qHOOKpalll 
BalOwlMMCA HEMPOHaM, a KJIETKH NOCMeHerO THIa — UX HSMeEHeHHBIM Jerenep 

pyromumM dopmam. 

Hannune onpeyleseHHbIxX B3aiMOOTHOWIeHHH MexKAy YHCIOM pasmepab 
CEKPETOPHBIX TpaHyJI WM KOMMYeCTBOM Oa30*PHJIbHbIX SIIEMCHTOB HUCCJIEBCKO: 
BelllecTBa MH XPOMATHHA B Al|pax, a CleMOBAaTeJIbHO, H KoMYecTBO PHK » JJHI 
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PUT B NOIb3y yYacTHA OOeHX HYKJCHHOBIX KHCJIOT B Tpolecce cuHTesa 
pocekpeTopHbix rpanyu. Ilostomy TemHo- u GreqHOOKpalluBaloMlHecA HepB- 
‘KeTkH N.1.t. uN. p., cBa3aHHble Mepexogubimu cbopMaMH, MBI pacemat- 
a€M KaK Pa3JIMYHble COCTOAHHA UX B CeKpeTOPHOM Unkle’ Takum o6pasom, 
IM JaHHble NOATBepKAaloT MHeEHHe PAa apropos (* °) 06 yyacTHH HYyKJeH- 
bIX KHCJIOT B CHHTe3e Helipocekpeta. 

Bonpoc, ¢ ¥eM CBASAHO HaKONJIeHHe HYKJEHHOBbIX KUCJIOT B Npouecce PpusHo- 


MYeCKOH JereHepallM CeKpeTOPHbIX HelipOHOB, WIA Hac MOKa ocTaeTcsa OT- 
ITKIM H TpeOyeT JabHelWlero pa3spellleHHus. 


Tlepppi sennurpaycKnii MeqMuHHCKHi §=6HCTHTYT Ioerynuso 
um. H. II. Dlapnopa u 31 X 1956 
VMacrutyT 9BosI0NMOHHO dHsHoulornH 
um. H. M. Ceuenosa 
AxkayemHH HayK CCCP 
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Jloxnanp Ankayemun Hayk CCCP 
4957. Tom 112, Ne 6 


THCTOJIOIH} 


E. Bb. XAMCMAH 


TUCTOAPXUTEKTOHHKA COBCTBEHHOM BJIAPAJIMUHON 
OBOJIOUKH SM4KA 


(IIpedcraeneno axademuxom A. J]. Cnepancxum 17 IX 1956) 


B cpoe spema I’. VW. Kppiros (!), nouib3yacb METOAMKON TOTAJIbHOrO MUKPO 
CKOMMpOBAHHA MJIOCKOCTHBIX MpellapaTOB COOCTBEHHOM BularasMuHOH OOOO4KI 
suuKa UeIOBeKAa, NOKa3aJl, YTO MOCMe HAA, MOJOOHO APyrHM OTeaM CepO3HBL 
TOKpoBos — Oprollnve, Mieppe H NepHKapy, OOMaaeT CORKHOU apXUTeK 
HUKOM H COCTONT U3 pAa HakpbIBaIOWINX Apyr Apyra coes*. OnHako 97a eNMh 
CTBCHHAA JO MOCIeqHero BpeMeHU paGoTa, COepxKalllad MATepHaJIbl MO MUKPE 
Mopdosoruu COOCTBEHHOM BUJlaraJIMUHOH OOOJOUKM AMUKAa, OCTaJlaCb HesaMe 
YeHHOH, H B COBPeCMeHHbIX THCTOJOrHYeCKHX PYKOBOACTBAaX NO-MpexHeMy Foc 
HOACTBYeT OLUHOOUHOe HpeycTaBseHve O06 sTOH OOOO"Ke Kak O pa3HOBHAHOCTI 
HeEOOpMJICHHOH COeCAMHHTeIbHOM TKAHH, MOKPbITOM Me3OTeJIHeM. 

YuHTHIBAaA JaHHOe OOCTOATEJIbCTBO, MbI MOCTaBHJIM CBOeH 3aqayeH JlaJibHew 
wee H3y4eHHe FHCTOApXHTeKTOHHKH UccyieqyeMoro OObekKTa B CPpaBHHTeJIbH 
aHaTOMHyecKOM acriekTe. I]oMMMO BJlaraJIHIJHOH OOOOUKH AHYKa 4eJOBeKé 
HaMM HCIOb30BaH MaTepHadl OT pasJIMUHbIX MJICKONHTAIOUMX MKMBOTHBIX (cq 
Oak, KOUWe€K, KPOJHKOB, OapaHa, OopoBa, ObiKa). | 

Hccneqopanne NpoBeseHo Ha TOTAJIbHbIX IipelapaTaxX BUCWepabHOrO HU 


UeJIbHbIX CJLYGAAX, KeNaA YTOUHHTb HEKOTOPble AeTaJIH KOHCTPYKUHH O6OJOUKE 
MbI IipHOerasid K TEXHHKE MAKPOTOMHBIX Cpe30B. 

Kj1eTOUHble SJIEMCHTbI CEPO3HbIX OOOMOYeK AWYKA OKPALIMBaNHCb XKesesHblh 
TpHOKCHreMaTeHHOM T'anceHa WH TeMATOKCHJIHHOM Opwuxa, 92acCTHYeCKH 
BOJIOKHa — OPCeHHOM, KOJareHOBble — aHHJIMHOBOM CHHbIO HJM dyKCHHON 
[panulbl MeSOTeJIMaJIbHbIX KJICTOK BbIABJISAJIM HOCpeCTBOM MMNperHallHy Hf 
(PUKCHPOBaHHbIX Mpenapatosw 0,25% pacTBopoM aMMMayHOrO cepebpa no Tow 
epy. Uacro wMenM MeCTO KOMOHMHHPOBaHHble OKpacKH mpenaparos. 

[Ip moceqoBaTesIbHOM (POKYCHPOBaHHH TOTAJIbHbIX pemapaTos Bucuepask 
HOrO M HapHveTaIbHOroO JIMCTKOB COOCTBEHHOH BJlarasHUHOH OO6ONOUKN ANUK 
C OKpalleHHbIMH KJICETOUHbIMA HM BOJIOKHHCTbIMH 9JIEMeHTaMH B He ycTaHaBuJey 
BaeTCA HaIMUHe PAMa COeB, CMEHAIOIMUX [pyr Apyra B NapadesnbHO pacnodw 
2KCHHBIX MWOCKOCTAX. Ecam paccMaTpHBaTb MpenapaT OT NOBepXHOCTH O6O OUR 
B rvIyOuHY, TO COM pacnovularaiorcs B cesyroulemM mopsyKe: |) mesorewruii, 2) me 
rpaHHuHadA MeMOpanHa, 3) MOBePpXHOCTHbIM BOJIHHCTHIL KOMMAareHOBbli cok 
4) TloBepXHOCTHad HeOpHeHTHpOBaHHaA SMaCTHYeCKaA CeTb, 5) rmy6okaa opHeM 
THPOBaHHasd 9acTuYeCKas CeTb H 6) PryOoKHH pemleTuaTbIit KONNAreHOBbIi COM 

He ocranaBimBasch Ha JleTaMbHOH XapakTepucTuKe KaxkKJoro u3 nepeuni# 
JIGHHBIX COeB COOCTBEHHOHM BularaMuHOl O6OOUKH AWUKA, CXeMaTHUeCKH Hil 
OpaxKeHHbIX Ha puc. 1, 3amMeTHM, YTO CyMeCTBOBaHHe OOero AA BCeXx o6cmemy} 
BaHHbIX HAMM HHAMBUAYYMOB NpHHUHMa COMCTOM APXHTEKTOHUKH STO OOONOURE 
coueTaeTca C HaJIMUMeM pala BHAOBLIX HW MeCTHbIX OCOOeHHOCTeH B: KOHCTPY® 


* Tlomumo Me3OTeIMA C MOTPaHHYHOK MeMOpaHolt aBTOp passMUAeT Ba BOJIOKHUCTEIX C/OME 
«MOBeEPXHOCTHBIH> H «ryOOKHi» KONareH— B BHCLepaNbHOM JIMCTKe O6OIOUKH AHUKA H TpH CEM 
(KpOMe Ha3BaHHBIX J[BYX elle H «MOBePXHOCTHYIO svlacTHYeCKyIO ceTb») B NapHeTaIbHOM JIMCTIe 
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K cmambe E. B. Xaticmana, cmp. 1126 


Puce. 2. «<OkHa» B norpaHH4Hol MeMOpaxe. IlapnetTabHbIi AHCTOK COOcTBeH- 
HOH BlaramHULHOH OOOO4KH AWUKAa YeTOBeKa. Okpacka TeMaTOKCHJIHHOM 
Spiuxa. Bombutoe yBemnyenue. Muxpo-doto 


K cmamee JI. II, Popuyxosod u A. M. Monaenkosa, cmp. 1142 


Puce. 1. Cpe3 romopHoro mosra Oe KpbICbl ¢ Mapasu- 
THYeCKOH opmMol 3adoneBanua. MeHHHTHT Ha OCHOBa- 
HHH Mo3ra. Oxkpacka m0 PomaHoscKxomy — Tumaa. 60x 
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(MH Ce BHUCHepaIbHOTO H MapvetabHoro aucTKoB. Kak mu mpouHM ceposHbIM 
[OKPOBaM — OprowinHe, vsleBpe, nephkapsy — coOcTBeHHOH  ByarayHIHor 
OoNOUKe AHUKA NpPHCyuMIA cnelMuyeckue cBolictBa WUTO- 1 cbuOpoap XuTeKTO- 
1HKH, HECOMHEHHO COyCTOBNeHHble takTOpaMH (pyHKUMOHasbHOrO 3HaueHHs. 
Y2KE JOCTATOUHO OTYETIIMBO 3TH CBOficTBA BbICTYMAalOT MPH COMOCTaBEHHA MHKPO- 
AOPPONOTHM PA3HOMMEHHBIX JIMCTKOB 9sTOf OGOMOUKU, XOTA OBI H npHnaywiexka- 
ueH OANOMy H TOMY 2Ke HHANBHAyyMy. Tak, HallpHMep, B OTIM4He OT BHCLe- 
ANBHOFO MHCTKA CEPO3SHOH OOONOYKU AMYKAa, OOMAaalollero CpaBHUTebHO Of- 
TOPOAHBIM COCTABOM Me3OresMaIbHOrO NOKpoBa, MapweTabHblii JUCTOK xXapak- 
EPH3yeTCA 3HAYHTEVIBHbDIM NOJUMOp- 
p¥3MOM KJI€TOK MesoTeIMA HW MpH- 
*YTCTBHE B MOCeHEM pa3HGHbIX 
STANOB Pa3pPbIXJICHHA MCKKETOUHbIX 
sBAseH (THMa CTOMAT, CTHIMAT HT. 11.). 
SacJy2KHBaeT BHHMaHHA H TOT 
pakT, YTO Ha NpoTs»KeHHU OHOMMeH- 
1oro OTAeNa COOCTBeEHHOH ByularadHul- 
10H OOOMOYKN AKYKA CTpykTypa ee 
.THIOb He ocTaeTCH HeM3MeHHON. 
STOM MbI yOexaemcaA WH Ha MpHMepe 
OBe€PXHOCTHOrO BOJIHHCTOTO KOVIIa- 
‘€EHOBOFO CJIOA, 3aMCTHO CHM Karolle- 
0 BLICOTY CBOUX «3aNaCcHbIX CKaOK» 
10 Mepe yfaJieHiA OT BepxHero M0- 
loca AHYKa K NPOTHBOMOOXKHOMY, 
[ Ha IpHMepe 9acTHYecKHX ceTelH, 
‘BHO peAyUMpyrouluX B TOM Xe Ha- 


Puc. 1. Cxema BoJOKHHCTOH KOHCTPyKI[HH 


BHclepambHoro (A) 4 mapHetanbHoro (5) wuct- 
papieHuH. He BgaBadcbh B AeTaIb- og cobcrsenHol BraranuulHo OOonoUKH an4- 


‘bIM aHasIH3 JavHbIxX Ha4OJIOJCHHH, xa: I — mesotrennh; J] — florpanu4unas MeM- 
PeAcTaBAOWIHX HeECOMHeEHHbIM HH- Opava; /// — nopepXHOCTHbIH BOMHUCTHI KO- 


nlareHosBblit coh; /V — noBepxHocTHaa HeopH- 
€pec C TOUKN 3peHHA OHOMeXaHHKH eHTHpOBaliHad 2lacTH4eckad CeTb; V—ray6okaa 


pO3HOH OOOMOYKN AWUKA, XOTeOCb OPHeHTHpOBaHHad 9dvlacTHYeckaad ceTb; V/ — 
HIIb oOpaTuTb BHHUMaHHe Ha TO, TuIyOOKHH pelieTuaTbIH KOJJIAareHOBbIH cor 
ACKOJIbKO OTUCTIHBO MpH 9TOM 
BICTYNaeT (bYHKIMOHATbHaA B3aHMOCBASb HM COMOJYHHEHHOCTh CM@2KHbIX CJIO- 
B oOom0uKH. B camom Jee, Beb He ClyYaHHO MpHXxoAuTcA HaOJOMaTb Ta- 
We KapTHHbI, Kora ToNorpatHyeckn COBMaaloT MexKy coOol0, ¢ OAHOK cTO- 
OHbI, y4aCTKH XOPOlO BbIparxKeHHOH BOJHUCTOCTH KOJIareHOBOTO C/IOA Hi 
(OHO PaSBHTbIX S/ACTHYECKHX BOJIOKOH, a C [pyro — Mecta Hcuesalouleli Bo 
MCTOCTH KOJWareHa H paspbIXJ@HHO, PesKO HCfOHYCHHOM B1aCTH4eCKOH ceTH. 
aKOHOMepUblil XapakTep 9THX OTHOWWCHHH BbITeKaeT H3 TOPO, YTO PlaBHOH MpH- 
HHOH OOpa30BaHHA BOMHMC1OCTH («sanacublx CKaqOK») KOWMareHa ABJIAeTCA 
anpskeHve aulacTHyecKol ceTH (*). ‘ ; 
CpoeoOpasve rHCTOJOrHyecKOrO CTPOeHMA COOCTBeEHHOM BularanMiHon 060- 
(OUKH AMYKA OCOOCHHO OTYETHBO TPOABAeTCA Ha MaTepHa.le CpaBHHTeIbHOU 
‘optbouioruu. CyulecTBy1OT COBepIWeHHO OnpefeneHnble pasH4ynA B Audpepex- 
HPOBKe e@ CTPYKTYPHBIX 9JIEMeHTOB, O1aroaps KOTOPbIM aHasM3 THCTOsIO- 
yecKOrO MpenapaTa MO3BOIAeT yCTaHaBJIMBaTb UPMHaMeKHOCTh NocdeAHero 
“TOMY HJIH HHOMY BUY MJICKONHTaIOWluxX (pasyMeetcA B pAay 0c N€NOBAaHHbIX 
aMu) WIM uemopeKa. Tak, HallpHMep, OOHapyxeHne CBOeOOpasHbIx OTBEPCTHH 
aK Ha3bIBaeMbIX «OKOH/) B HOrpaHHuHOH MeMOpaHe ficcIeqyemMoro OObeKTa 
e€ caMo Mo ceGe ABJIAeTCA JOCTATOUHO HaexKHbIM KPHTePHeM, Ha OCHOBAHHH 
TOPOrO Mbl MOXKEM GesOWHGOUHO SaKJIOUHTL, YTO Nepe HaMH — NapHerTasib- 
bi jMCTOK COOCTBeEHHOM BularaiMuHOl OO6O0UKH AMYKa YeOBeKa (pHe. 2). 
TOb 2%K€ APKUM MPHMepoM clielvaM3aunH yka3aHHOro oTjena 060104KH 
WuKa YeJIOBeKa MOKET CUHTATLCA MIPHCYTCTBHE B HEM TAKEH F/1aKOMbILWeYHOH 
xaHU, HOO y MpOYMX UpeCTaBHTeMeH MJEKONUMTAIOWHX B OHOMMeHHOM JIMCTKe 
posHoli COOMOYUKH AMYKA Plaka MYCKyNaTypa NO/HOCTbIO OTCyTCTByeT. 
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Vue, HO B paBHOH Mepe cneuMuueckue OCOCeHHOCTH CTpOeHHA XapakTe 
PU3yIOT COOCTBeHHbIe BuaraHIHble OOOOYKH AMYKA Pa3JHUHbIX AKMBOTHBIX, 
B 9TOM OTHOLICHHH UpesBbIUaHHO JMOOONBITHbIM IpHMep sABsJAeT COOOK ceposnas 
oOolouKa AMYKa KPOJIMKa, B NapHeTasbHOM JIMCTKe KOTOPOH,— KCTaTH 3aMeTHM 
YTO STO Ke HaGOfaeTesA MU y NMpOYHX rpHI3ZyHOB,— TrTyOOKHit peleTyaTbIN KOs 
JlareHOBbIii COM MOUTH MOMHOCTbIO OTCYTCTBYET, a DACTHYeCKHe CeTH HEeMOcpe} 
CTBCHHO NIpHsexKaT K Mwiacry momepeyHonosocaThIX MbILeCYHbIX BOJOKOH. IIpx 
COKPallleHHW MOCJeAHUX CEMCHHHKH JIerKO MPOXOAAT NaXOBbIi Kaha, 3aHHMag 
HHTpaaOOMUHaNbHOe Too KeHnHe. 

B 3aks10ueHHe HEOOXOAHMO OTMeTHTb, ITO COOCTBeHHAaA BJlaramMuHaA 060- 
JlOUKa AWYKa UMEeT XOPOLIO PpasBUTble CeETH KPOBCHOCHBIX H JUM@AaTHYeCKUX 
cocyyos. Mx BHytpuHcepo3Haa TONOrpadua orpaHHuMBaeTcs, Kak NpaBHioO, Ipe- 
yesamu rnyOokux caoep oGomouKH. McKmioueHve cocTaBuiaeT NapvetaJbHbli 
JMCTOK COOcTBENHOH BularaMMjHOH OOONOUKH AWYKa YEMOBeKAa, B KOTOPOM JIMM- 
cbaTHYecKHe Kan HJJIApbl NPOHHKAICT B MOBEPXHOCTHBIe CIO OOONOYKH, BCTYMaAB 
HHTHMHbI€ B3AHMOOTHOLICHHA C CePpO3HOH MOJIOCTbIO MOLIOHKH. 


VuctutyT HOpMabHOoH uM MaTOOrMuyecKOH u3sHOOrUH Tlocrynuao 
AxkajeMHH MeMNHHCKHX Hayk CCCP 15 1X 1956 


LMTMPOBAHHAA JIATEPATYPA 


1T. UW. Kp p10 8, Peaxtupuble crpyktypbl ceposHolt O6on0uKH AMUKa YeOBeKa, Jluccep- 
rauua, M., 1940. * M.A. Bapou,, Tp. 3-ro Mock. meg. unct., B. 1, 3 (1989). 
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Aoxaaye Akagemun nayx CCCP 
1957. Tom 112, Ne 6 


IKOJOLH fl 


T. E. MOPO3OBA 


SHAYEHHE BHEWHAX WH BHYTPEHHHX ®AKTOPOB B NOJIOBOM 
WHKJIE OKYHSH (PERCA FLUVIATILIS L.) 


(Tpedcmaeaeno axademuxom E. H. Taeaoscxum 1 XI 1956) 


Opranusm ppi6 Ha BceX 9TallaxX HX MKU3HEHHOTO WHKNa mpucnocobreHx 
< Pa3JIMYHbIM GakTOpaM OKpyrkKatouleH cpeypr (1, *). Wcxoya u3 3Toro MBI 
} CBOH paOoTe NOcCTaBHJIM WeNbIO 9KCNePUMeHTAJbHBIM WyTeM YCTaHOBUTb (ak- 
Opbl, BbISbIBAIOWIMe COSpeBaHHe H HEPeCT OKYHA H BbIACHUTb MOBeeHHE ero 
, STOT NepHog. 

OxkyHH, OObuHbIe pbiObl HallIMX BOJOeMOB, He HMeIOT MOMOBOrO AUMOpPH3- 
fa (*), O61aaioT NOMHBIM H JOBOJbHO KpaTKOBpeMeHHbIM HKpOMeTaHHem. OxyHu 
(@pecTyloT MOcsIe BCKPbITHA BOOeMOB OTO sJIbya. IlonBmeHve OKyHeH Ha Hepe- 
THJIMUaX H HKpOMeTaHHe HadHHaeTCA MpH Temnepatype 7—8° (*). M3Becruo, 
TO OKYHH MeY¥yT HKpy B BHJe WIMPOKOH CTYJeCHHCTOH JICHTbI CeTYaTOH CTpyK- 
ypbl, HaMaTbIBad ee Ha MaJIKH, BETKH, CTeONH XBOUla H ApPyrHxX pacTeHui, 
_ TakxKe Ha CeTH, BepUIH, KaMHH (°); HHOra OHH OTKJafbIBaloT ee Ha pacTH- 
eNbHBIH Mycop (°). 

HmewrTca o¥elb WeHHBIe HCCIeAOBaHHA NO H3yYeHHIO HEpecta pasJIMUHbIX BH- 
OB TIPOMBICJIOBbIX pbIO B NpHpOAHbIX ycoBusAx (*). Ho pabot skcnepHMeHTAaJIb- 
(oro NOpsAAKAa, NOCBAULCHHbIX 3HAYeHHIO (PAaKTOPOB Cpeb! B Pa3MHOXKEeHHH PbIObl, 
O cHX Nop upesBbiualino Maso. LimeromjHeca paOoTb! NOCBALLeHbI 9KCUePHMeH- 
aJIbHOMY JlOKa3aTeIbCTBY BJIHMAHHA JBVX (akTOpoB: cBeTa H TemMepatyppl. Ilo 
@HHbIM HEKOTOPbIX aBTOPOB, CBeT He HrpaeT CYMIECTBEHHOH POJIM B CO3peBaHHu 
‘OJIOBBIX MpONYKTOB pbIO; Oomee BayKHbIM (PaKTOPOM ABMAeTCA TemMepatypa. 
[pyrve yTBepxamH, YTO WH TemMMepaTypa HU CBeT HEOOXOAHMbI JIA COSpeBaHuA 
oHajyl y pbid (8, °). B qambHetiwiem OblIo MOKa3aHO, YTO AWA CO3speBaHHA roHay 
’ HEKOTOPbIX BHJOB pbIO HeEOOXOAHM KOMIJIeKC H C ApyrHMu cbakTOpaMH: Ha- 
pHMep, Temmepatypa + pacTHTebHOCTb + rHe3yzo + camel (1). 

OnbITbI NpOv3BOAMNIHCb HaMM B JaOopaTOpHbIX YCJIOBHAX (B CiewMabHOH 
KBapHaJIbHOH KOMHAaTe) B OOJIbIIHX OMMHKOBaHHbIX MPOTOUHBIX aKBapHyMax, 

6OKOBbIMH CTCKJIAHHbIMH CTeCHKAaMH, Monjayb1o 70 x 120 cm. Bogonpososyan 
ofa, ocTynarollai B aKBapHyMbI, UpONycKaacb WIA JeXJOpHpOBaHHA yepes 
KTHBHPpOBaHHbIM YrOJIb. 

TloppiuenHy!o Temnepatypy U cBeT OOecneunBasn samnbl B 100 BT, onyileH- 
ble B BOY akBapHyMos (3a HCKJIOYeHHeM akBapryMa Ne 2, cepua II, rye co- 
PaHAach HU3KaA TeMMepatypa; JlaMiia B 9TOM CuJly4ae Oba NoABewena Hay 
KBapnyMmom). B akpapHyMax, JIMWeHHbIX cBeTa (akBapuyM Ne 3, cepua I WH aK- 
apuym Ne 1, cepua Il), mamma, onyckaemad B BOJy, OOWIMBaIaCb YePHOH Wep- 
AHOH MaTepHel, CJIOKeHHOH B TPH CJIOA, a Ha aKBaPHYM HafeBaJIcCA YeXOI 
3 TOJCTOH, He NponyckalowleH cBeTa OyMarn. QeKTpHYeCTBO NOAaBasOCb C2KE- 
HeBHO B TeyeHHe 14 yac., YTO NO METEOPO/OrHYeCKHM JAHHbIM COOTBETCTBOBA.10 
DeJHeEMY CBeTJIOBOMy J{HIO alpevis. 

— OKYHH JOcTaB/IAIUCb M3 NOAMOCKOBHEIX pbIOxo30B. KopMuJIM 4X HeOOJbIUHMH 
NOTBHYKaMH HW KPYMHbIM MOTbIWIeM. Bblwlo MocTaBJIeHO J{Be CepHH ONbITOB, 
BI cepuu (BeceHHel — OPHeHTHPOBOYHOH) BbIACHHJIOCh 3HayeHHe JIA CO- 
JeBaHHA HW Hepecta OKYHA AByX (pakTOpoB: HasMyuA CaMua HcBeTa. B onpite ObIIC 
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8 camok u 20 camuos. Jlna o3HaKOMJICHHA C COCTOAHHEM MKPbI MpeBapHTesbHO 
ObIJIH BCKPbITbI TPH CaMKH. Ogua CaMKa Mesa HENpO3padHyto HKPy, HKpa OCTA b= 
HbIX JIBYX CaMOK’ CcOJepKasla CBeTIbIe 2KHPHbIe KaNeJIbKH B CepeAHHe. CaMUbl 
YUMeJIM C€EMeCHHUKK MOAQOYHOrO UBeTa, B TeKYYeM COCTOAHHH. 

B kaKJOM OMbITe OTCYTCTBOBA KaKOM-1MOO 43 ABYX HHTepecoBaBIUHX Hac 


cbakTOPoB, WM MO ABJIGHHAM, CBASAHHbIM C erO OTCYTCTBHEM, onpeeNAJIOCb 3Hda- 
: yeHHe ero B pa3MHOKCHHH OKY- 


Ta6uuna 4 Ha. ONbITbI HavaJIMCb B allpeve, 
3aKOHUHJINCb B Mae. 
is) 

5 Uucn0 V3 ta61. 1 BudHo, 4TO BO 

z Uucs10 OrcyT- | camox, 
Rea Peet ctsyio-| ormo- BCX AKBAPHYMAX CAMKH OTJO- 
NpOH3SBOAH - CAOBHA OIbIT PS ! 
& sara bax- | aye KHIM HKpy. OTCyTCTBHe CaMIOB 
e TOPS! | uKpy (akBapuyM Ne 2) He 3afep2kaso 
OTKayKy WKpbl caMKamy. To 
1 |49+123) Ceet, Temnepatypa Bo- 2Ke Mbl BAJMM UM B OMNbITe C OT- 
fae ae cyTCTBHeMm cBeTa (aKBapHyM 
caMItbt at 4 Ne 3). CaeqoBaTesbHO CBeT H 
2 29 Cnet, Temmepatypa HaMuve CaMila He SBJIAIOTCA 
Bonbl oT 11—15°, cbakTopamu, O6ycsOB/IMBaroulA- 


necuaHbl rpyHT Camiqpl 2 


MU HepecT CaMOK OKYHA. 
one 8 Temnepatypa BOJbI OT . 
ne 10—15°, necuaHblit Bo II cepuu — 3uMHeH — 


IpyHT, CaMI.bl Cpet 2 OMbITbI HavaJIHCb B jekaOpe, 

3AKOHYUJIMCb Batipene. BCKpbr- 

THe Mepe OMbITOM HeCKOJIbKHX CaMOK NOKa3asI0, YTO BCA HKpa TeMHAaA, 

He HMelOWaA CBeTJIbIX 2KHPOBbIX Kalleiek. B omnbite Oblm0 67 CaMOK, BeCOM 

oT 69 no 93 r, uw 17 camuoB. BbincHaAOch 3HaueHHe YeTHIPeX (PaKTOPOB AA CO- 

3peBaHHA H HepecTa: Temuepatyphl, cBeTa, cyOcrpata (rpyHTa) Hu camila. Pe3yJib= 
TaTbl ONbITOB MpefcTaBeHb! B Tab. 2. 


Ta6auna 2 


iv 
Ss Uncy10 f 
re a ai UnCcHO- 
5B Unc10 Unico 2 CaMOK, 
a roru6- | 346u- OrTcyTcTByroulHe OTsO- 
yy TIPOH3BO- | jyyy | TIX AVIA YcNOBHA ONbITAa KHB- 
x gurench | camox | Hecues cbakToppl WHX 
4 AoBa uKpy 
a HHA 
4 1794738 4 s) Temmepatypa Bogbl B cpequ. 12°, Cpet va! 
necuaubi TpyHT, CaMItbl 
2 17247¢8 5) 9 CBet, Temnepatypa BOzbI B cpequ.| Baaronpuatuasl — 
7,0°, MecuaHbi TpyHT, CaMIIbI Jia Hepecta 
Temnepatypa 
3 |179 2 8 Ceet, Temnepatypa Bob B cpegzH.| Camrpr 
12°, mecuaHbli rpyar 
’ py : 
4 169+3¢ iY ri Crer, Temnepatypa BoybIl B cpequ.| Tlecuanpiit rpyHT 4 
12°, cammbl 


U3 ta6n. 2 BuqHO, YTO CaMKH B akBapuymax NoNe 1, 344 ornoxwunu UKpy. 
Tombko B akBapHyme Ne 2, rye Oba HH3Kan TemMepaTypa, CaMKH He Metal 
UKpbIl. SHauHT OTCYTCTBHe CBeTa, MecYaHOro TpyHTa HU CaMUOB He BAMAO OTP 
WaTeJIbHO Ha CO3peBaHHe H OTKMAaKy HKPbl CAMKaMH OKYHS, H TOMbKO HU3Ka 
Temnlepatypa (7,5°) Nocayxxua TOPMO3OM JA OTKMATKH KDB. | 

To, YTO OKYHH BbIMeTaNH UKPy Ha romoe HO akBapvyma (akBapuym Ne 4), 
AOKa3bIBaeT, YTO MX HKPOMeTAaHHe He CBA3SAHO Cc ONpeeeHHbIM CyOcTpaTOM,— 


BOT NOYeMy TaK pasHOOOpasHbl B MMTepaType cBeAeHUA O CyOcTpaTe, Ha KOTOPOM 
OTKJaf[bIBAeT OKYHb HKpy B Upupoge (°, °). | 
No OKOHYAHHH ONbITa OKYHH, He OTMeTaBLUMe UKpy B akBapHyme No 2 c HU 
KOM TeMMepaTypon, Obl OCTABJIEHbI AVIA HAaONIOMCHHA Hall TeM, KaK OHH 6yayt 
BeECTH CeO MPH NOBbIMCHHH TemMMepatypbl BosbI. Kak TOMbKO Temllepatypa B 
AOMPOBOAHOK Bosh! NOAHAMACh Wo 10—12°, camKu BbImeTamu uKpy. OToT dak’ 
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“eile pas NOATBEPAM, ITO HKPOMeTaHHe OKYHeli 3aBHCHT TOJIbKO OT TemnepaTyp- 
HOrO dakTopa. 

B Teyenve OMbITOB NepHo_uyecKH NpoHsBoOAUAUCh BCKPbITHA CaMOK JIA HC- 
CNEAOBAHHA UKPbI (B AHBape, MapTe, anpesle H Nepeq uKpoMeTanuem). OxKa3a- 
JIOCb, UTO HKpa MpeTepheBaeT oMmpeseeHHble CTPYKTYPHbie H3MeHeHHA, CBA- 
| SAHHbIe C NOABJIEHHEM XXHPOBbIX KalleJb B OOTIIa3Me Aiwa. B caasu c pacmpe- 
) ACNCHHeM *KUPOBbIX Kaleb CospeBanne |V cTaqun MKPbI OKYHA MOKHO pasye- 
| JIMTh Ha HeECKONbKO thas: IV a, IV 6, IV c, IV d. Mopdonoruyecku cbasy IV a 
) MBI ONpeeIAeM Kak COCTOAHHE MOUTH NOHO HeMpOspayHOCTH HKPHUKH C He- 
‘CKOJIBKHMH M@JIKHMH KalleIbKaMM 2KHpa B ee WeHTpe. B dbase IV O uKpunKn 
XapakTepu3yloTcaA KYYKOM XKHPOBbIX KaleseK B Cepequne U pasOpocanHbiMu 2— 
}3 KaneJbKaMu no nepucepuu. Ukpa caspi IV c cogepxkuT B UeHTpe M Ha TlepH- 
ipepHn KpylHble Kalin %KUpa, OHA MONyNpospauna. K sromy Bpemenn silo 
}MpHoopetaeT BTopyio oOonouKy. Pasa IV d xapaKktepusyerca nowTn noHOl 
MpO3payHOCTbiO HKPbl, KPyMHad XKMPOBAA KallIA pactomoOxRena IKCIEHTPHYHO. 

Ham onpegesenusa cas IV craqun 3penocTu Aum OKYHA CXOJHbI C OnMCaH- 
HBIMH nA cyfaKa (1°). Ornwuve 3akoyaeTcaA B OTCYTCTBHH y cyfaka psaja 
MpH3HaKOB, XapakTepH3ytoulNX (asbl y OKYHS: y OKyHA B (pase IV a yoke HMeWTCH 
JKUPOBbIC KallIH B WeEHTpe HKPHHKH, B dase IV 6 BosuukatoT XKUPOBbIe Kanu 
H Ha Nepudepun alia, Ana asp IV d xapaxtepHa Kpynuand SKCWeHTPHUHAr 
sKupoBad Kanan. Jina cyqaka 3TH ABMCHHA He ONMCAHI. 

Anaiu3 Mopdosorvyueckoro COCTOAHHA HKpbl OKYHA. Ha Bcex qpasax IV 

CTaQHW 3peOCTH B ONbITaX C HHbeEKUHEH TOPMOHOB MOKAa3sbIBaeT, UTO B ee MOP- 
@PONOrHH HET CYWIECTBEHHLIX OTJHUHH OT HKPbI, NOMVYeHHOM B OOBIMHDIX aKBa- 
|PUaMbHbIX YCNOBUAX MOQ BJMAHHeM e€CTECTBEHHBIX CTHMYJIMpYIOUMX (aKTOPOB. 
STO OTMeYaOCb IPH HHbEKUWHH CaMKaM OKyHeli TOpMOHOB runodu3a — Mmpo- 
JlaHa, a TakK2Ke HeCTePHJIM3O0BaHHOH MOH OepeMeHHOH 2KeHUMHD! (1!) uv rpaBH- 
‘Alaua (1°). 
Ha ocuope 9THX HaO/IOAeHHH MbI NpHXOAUM K BbIBORY, YTO TOABseHve TOp- 
)MOHA B OpraHH3Me pblObl WH ero CTHMysupyromlee elicTBHe HauHHaeTcaA Ha IV 
icTayuu 3penoctu B daze TV « — Torga B ALWeKMeTKe H HAaYHHaWT NOABJATbCA 
2KUPOBbIe Kall, YKa3bIBalolwlWe Ha HavaJIO AKTMBaMN Alilla TOPMOHOM rHMo- 
qvi3a, He3aBHCHMO OT TOrOo, OOpa3s0BaJicA JH TOPMOH B OpraHH3Me pbiOpl Nog 
BJIMAHHEM BHEUIHHX (akTOPOB HVJIM OH Obl BBeJeEH B OpraHH3M H3BHe. 

IIpouece cospeBaHuA WKpbl OKYHA MO BAMAHHEM eCTeCTBEHHbIX BHELIHHUX 
“@akTOpoB JuscA B HalHX onbitax 3—4 Mmec., a NO BAMAHHeM BBeeHHOrO 
(ropmMona 10—12 quel mpu Temnepatype 6—9° (1'). Ilo apyrum qaHHpm (!°), 
CO3peBaHHe TOA BJIHAHHeEM TOpMOHA JuIHNOcb 10—I11 quelli mpuH Temnepatype 
8—12°. Takada ropMOHaJIbHad CTHMYJAUHA 3HAUMTeIbHO OaronpuATCTBOBaNa 
PbIOOBOAHLIM MePONPHATHAM, OCOOeCHHO eCJIH MHbEKUMA TOpMOHOB runodu3a 
}mpovcxogusa Ha MocmeqneH chase IV craquu, cokpaljad STAM MepHoy cospe- 
BaHuaA HW nepexoga BV cTaquto JO MHHHMyMa. 
 Ecam nomyyenHasd M0 FOPMOHAJIbHBIM BO3eCHCTBHEM UKpa Pa3sJIMUHbIX BUOB 
pbiO pu pasBuTHH Mea 3HaUHTebHbIH OTXOA (NO 52% (*°)) Hu CombUon 
\mpouent ypogcrs (1), ecuiM NpovsBeqeHHaA HHbeEKUMA TOPMOHOB HE BbISBaJIAa 
|cospeBaHus H UKPOMeTaHHA HM y pbIO NponcxoUNo Nepeporx enue UKpbI ("*), 
Mbl MOXKCM KOHCTATHPOBaTb, YTO HKpa Y MOJOMbITHBIX pbIO Obiia He Ha IV crTa- 
Mu 3peocTH, a Ha Oovlee paHHel cTaqHuH. 

Hauim SKCMepHMeHTaJIbHble paOoTbl C CO3peBaHHeM OKYHA NOKasasiH, TO 
TOpMon runobusa (He3aBHCHMO OT MpHYHHbI erO BOSHHKHOBeHUA B OpraHH3me) , 
'BbIBbIBAeT He TOJIbKO OBYJAUMIO, KaK 9TO TIpeCTaBJIAIOT CeOe HEKOTOPbIe ABTOPHI 
#26, 1”), no mw camoe raBHoe — cospeBaHHe TroHay pbiO, nNepeBosA ux u3 1V 
§cTayMu 3pesocrTu BV cTaqHio, a 3aTeM yKe BHISbIBAeT OBYJIALMIO H Ope ee HHOoe 
miopeyeHne pbiO, CBA3aHHOe C OBYJIAWMel (HepecToM). 

CnetvasbHOo TpoOBeseHHble HAMM OMbITbI C HEpeCTOM OKYHA B JlaOopaTOpHbIx 
}-ycOBHAX MOKAa3as CuleAyIOllee: B MOMeHT Hepecta, Kora U3 NOMOBOTO OTBEp- 
)CTHA CAMKH NOABUIACb CBEPHYTAaA B BUC KKaHaTHKa> UKPa, CAMKAa CTPCMHTeJIb- 
HO Havala [laBaTb BOKPyr Ba3bl C PaCTHTeJIbHOCTbIO, CTOAMIeH B cepeuHe 
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akBapHyMa, IIpu HMe€pBOM CTPe€MHTeJIbHOM JIBHUKEHHU CaMKH, CaMell «HaCTOpPO-, 
YKUJICA», W NOMMJIbII Haft CcaMKOH, JlepxacCb HECKOJIbKO BbIMe €€ XBOCTa HU Kak Ont, 
NOBTOPAA ee ABHKECHHA. Bcxope y CaMKH «KaHaTHK»> 3HaUHTeJIbHO YBeJIMUUJICA 
M pacilyTaJIcA, CTaJl HANOMWHATb JICHTY C HePpOBHbIMH KpaxvMi. B TakoM Bue 
UKpa 3allelWlacb 3a pacTHTeIbHOCTh, WM CaMKa CTaJia HABHBaTb €€ BOKPYT Pa- 
cTeHHui. B 3To BpeMA BOJa B aKBAaPHYMe NOMYTHEeJIa OT MaCCOBOTO KOJIUGECTBA. 
CIICPMVEB. Ilocae MKPOMeTaHHA, CaMKa OTIIVJIbIJIa B YrOJ aKBAaPHYMa HU TaM OCTa~ 


HOBMIacb. Camel, OCTaHOBHJICA B ApyroM yruy. 
Ha OCHOBaHHM MOJYYeHHbIX Pe3YJIbTaTOB MbI 3aKJIOUAeM YTO NOMOBOH MAK 


OKyHaA (TaK »%Ke, KaK M Apyrux pblO), npeqcTaBsAeT eQUHbIM 9KOMOrO-MOpo-, 
cbu3HONOrMyecKHH Tpouecc. 


VuctutyT MopdonoruH %XKHBOTHIX Tlocrynuso 
um. A. H. Cepepnosa 7 VII 1956 
Axkayemuu Hayk CCCP 


UWHMTHMPOBAHHAA JIMTEPATYPA 


1B. B. Bacnenos, C6opx. Mopdonornueckue oco6eHHocTH, onpesensmiouve MHTAaHHe 
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pbiOHEIx ganacos, JI., 1941. 416 HW. A. Cayo, Pni6n. xos., Ne 1 (1948). 17 A. WU. Up ae 
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Aornage Akagemuu nayx CCCP 
1957. Tom 112, Ne 6 


PHUPOBHOJOLPH A 


3. J]. MOPLYXAH-BOJITOBCKAS 


O NAPTEHOrTEHETHYECKOM PASMHO)KEHUM LEPTODORA 
KINDTII (FOCKE) H BYTHOTREPHES LEYDIG 


(ITpedcmasaeno axademuxom E. H. Taeaosckum 14 XI 1956) 


Uuksbl pasMHOxKeHHA XUMLHbIX Kagqouep Leptodora u Bythotrephes yo 
CHX Top He OblIM u3yyeHb! Ouspioc (') naGmoJa OTPowKAeHve MONOMH UH MepBbie 
/ HH e€€ XKH3HH NpW TWapTeHoreneTH4YeCKOM pa3MHOMKeHHU VJiellTOsopbr. Ce6e- 
-crnen (*) HaOm0Jana pasBuTHe JIeNTOAOpbI U3 NOKOMMUXCA AHL. OHAaKO 060uM 
ABTOPaM HE YJlaJIOCb BbIACHHTb MPOJOJMKHTENbHOCTH Pa3BHTHA JIeMTOAOpbI JO 
co3peBaHna. O naprenorenese xe Bythotrephes HuKakuX JaHHbIX B WUTepaType 
HeT. Bce sTo OObxACHAeTCA TEM, UTO O6a pauKa OXO NMepeHOCAT XU3Hb B 1a60- 
patopun. 

[lostomy, MocTaBuB 3ajaveli BbINCHHTb WHKJI MapTeHOreHeTHYeCKOrO pa3sMHO- 
»2KeHHA Leptodora u Bythotrephes, mpi mpexye Bcero JOKHDI Obl JOOUTHCA 
‘TOPO, YTOOI PadKH JVIMTebHOe BPCMA 2XKUIH B MaOopaTopHblx ycsoBpuax. To- 
cule pala HeyauHbIxX MOMbITOK Mbl OCTAHOBHJIHCbh Ha CJIeAVIONIUX Mpwemax co- 
Jepxanus. Pauku OTCaxKHBaINCb NO OLHOMY SK3EMNIAPY B HEOOMbINMX COCYAbI, 
rlaBHbIM OOpasoM B Yak Koxa (q{uamMetp 5—11 cM), HHOrjla B XHMHYeCKHe CTa- 
*KaHuHKH (3,86 cM), OroKcbI (6e3 KpbiueK; 3,8 <4 cm) 1 6NOmOrMYecKHe Mpo- 
Oupxu (2,510 cm). Tommuua BojHoro cuI0g B Cocyyax Opiia Bcero oT | Zo 5 cM. 
Boja nojiuBasacb 10 Mepe Mclapenna, yepe3 2—3 qua. Kak qpili Jeb HIM Ye- 
pes e@Hb MMNeTKOM Co (Ha BbIOMpaH OCafoK. Cocyfbl CTOAH Ha JaOOpaTOpHOM 
eTosie Ha paccrosHuu 1—3 Mo oT oKHa. IIpeumMymecTBo TakHxX HeOONbINUNX COCYOB 
B TOM, UTO B HHX BO3MOKHO HeMOCpeACTBEHHO HaGJIOfaTb 3a paykaMu TO], MAKpoO- 
CKONOM, He BbIJaBJIHBaA UX W3 cocyfla, YTO OObIVHO MpHBOAMT K UX rHOewH. 

KopM jlaBasId OOWJIbHbI, B OCHOBHOM MouHdeMycoB, pexke JapuHi, WepHo- 
‘abun u Apyrux Ksagqouep. CneqyeT u3z0eraTb WaBaTb KPYMHbIX WAKVJIONOB, 
‘TaK KaK BbIACHHJIOCb, UTO OHH CaMH HallajlaiwoT Ha MeJIKHX NenTOAOp, OCOOeHHO 
HOBOpO*KAeHHEIX. [IpH BbIMeOMMCaHHbIX yCJIOBHAX HaM ylaslOCb 3aCTaBHTb 
°KHTb B TeYeHHe HECKOJIbKHX Heeb (JO 14/y Mec.) H pasmMHOxKaTEcA 3—4 Je- 
PCATKa NlapTeHoreHeTHueCKHX CaMOK JlenTOJop u OuToTpedecos. 

Leptodora kindtii. B nammux onpirax 13 menrogop, poquBuiuxca 
B ja6opaTOpHH OT MapTeHOreHeTHYeCKHX CaMOK, BbIPOCJM, CO3peIH H Ja 
TMOTOMCTBO, T. €. COBEPIUMIH MOJHbIM %*KH3HeCHHBIM WHkKI. TlourH y Bcex CaMOK 
Hayao HaOyXaHuA AWYHHKOB OTMeYeHO IPH Anne Tea 5—5,6 MM HU TOJbKO 
dy aByx 9k3emnuiapos mpH 4—5 mM. Y caMoK B Mpupose 0, HallMmM Haosojze- 
HAM, paSMHOxKeHHe HaYHHaeTCA pH MWIMHe Tela He MeHee 4 MM (caMOK MeHb- 
jummx pa3sMepos c AlillaMH Mbl He BCTpevauH). 
>) Y G6onpmMHcTBa payKOB AWYHHKH HaunHaioT HaOyxaTb Ha 10 JeHb OT pox- 
Sqenua, pexe ua 8, 9 u 13-4 uw eme pexe na 6, 7, 14 u 16-H. 
| Camplit KopoTKHit cpoK cospeBaHHA JenTogopH (6 Whe) HaOmoJaca mpH 
icaMoli BBICOKOM cpeqHelt Temiepatype (23°) B OAHOM Culy¥ae; COspeBaHHe Yepes 
7—9 yueii orMeyeHo pu cpeqHeliTemmepatype He HuxKe 20°; HakOHell, cospe- 
Wsanve uepes 10—16 queli mpoucxoquso HW pH Oonee HH3KUX Temepatypax. Ta- 
uM 06pa30M, BJIMNAHHETeMMepaTypbl BOJbI Ha CO3peBaHHe JICNTOMOPb! BbIPaKaercs 
#3 yKopauvBaHuH CpokKa cospeBaHuAA B CBA3H C MOBbIINeHHeM TeMMepaTyPpbl. 
© 91a 3aBHCHMOCTb BUHa H3 KpHBOl a ua pu. |. 
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TIpoqomKuTembHOCTh Mmpowecca OOpasoBaHvA MapTeHOreHeTHyeCKUXxX AKI, 
B AWUHUKaX BeCbMa pa3MdHa. HeoquokpaTHO Hamu OblIM OTMeYeHbI Culy4aH 
(bOpMHPOBAHNA AVL B AMYHHKAX WIM HaJIMGe 3peJIbIX AHI, B BbIBOAKOBOH CyMKe 
B Jl€Hb BbIXO,a Moogu. Uae Bcero npollecc POpMHpOBaHHA AWW NPOMOA- 
xkaeTcn 1—2 JHA, HO BOSMOX*KEH H Couee AONTH CpoK (4—5 quHeH, [Ba cryuan). 
VUnorga Hayapmulica mpouecc Ha6yxXaHHA AMYHHKOB MpekKpalilaJics. Hepeako 
3TO CuLyYasIOCb y CAMOK, MOCa>KeHHBIX H3 BOMOeMA B Cocy. 
Tlepexoy, AWM 43 AMYHUKOB B CYMKY HEH3MeHHO COMpoOBOxaeTCA NpeABapU- 
TebHOM JIMHbKOM pauKka, YTO HaOwOAa HW OHApIOC (1). Tlo Hamum Hads0,e- 
HHHM, BO BP€MA JIMHbKM B MOCJeAHIOIO ONepeb WKypka ClesaeT C AHTCHHBI, 
lipuyem slenTosopa CTArHBaeT e& 
f TIpH MOMOWH KayabHOK BUJIKH. 
Mb He MOXKEM YTBEPKAaTb, ITO 
BbIXOJ MOJIOH H3 CYMKH BCerya 
COMPOBOKAaeTCH JIMHDKOM, HO B TEX 
cayuaaX, Kora B JeHb OTPO*KIe- 
HHA MOJIOQMH B CYMKe Cpa3y Xe 
NOABIAJIMCb HOBbIe 3peuble Alia — 
JlenTOJOpa HEMpeMeHHO B STOT JeHb 
JIMHsJIa. 
Ahua, oOpa3s0paBlivecA B He- 
Boyle, Oonee WHTEHCHBHO OKpa- 
IU€Hbl — OHH NOYTH OpaHKeBoro 
‘ IBeTa; BO3MO2%KHO, 4TO B CBA3H 
7 c o6umveM NMUIM B cocyaxX OHM 
w 6 6 2 @ 4 B  conepxat GSonmbuie 2%xHpa. Uncno 
Puc. 1. Bausanve Temmepatypbl Ha MpofomKuTeb- AHI B CYMKe y BIICpBbIe PO*K]aB- 
HOCTb pagBHTHA JO cospeBanua (a) 4 AMTeIbHOCTh INMX payKOB — oT | Jo 5: OObIMHO 
HHKyCalHOHHOrO mepHoga (6) ynapteHoreHeThue- 3 4 giina, Obi OTMeyueH TOMbKO: 
CKOH CaMKH Pate: ie eos Temiiepa- OHH cayyail, Kora Ux 6b110 ye 
B JjaibHehileM, B CBA3H C POCTOM 
pauka, YHCIO AWW B CYMKe BO3pacTaeT H MomKeT JocTHrTaTb 20—25 mityk. Ua- 
me Bcero UX OpiBaeT or 10 go 12. 
Muky6auna AMI B CyMKe y JIenTogopbl nposomKaetca no Dupre (1) 70— 
90 uac., OMHAKO MO HallHM HaOnIOeCHHAM HHKYOAUMOHHDIM NepHoy KoeOeTcH 
B 3HAYHTeIbHO OO/IbIUAX NMpegenax —- or | yo 10 cyrox. I]pogqomKuTenbHOCTS: 
ero 3aBHCHT OT Temnepatypbl. B Halunx onbiTax uae Bcero HHKYOalluA 3aBep- 
malacb B 3 JHA, pexke B 2, 4, 5 Ane HW B eCAMHMUHbIX Cy4aAX B 1 WeHb UM OOUb 
we 5. HecomyenHo, MOBbIWeHHe TeMnepaTypbl yKOpayHBaeT CpoK peObipaHuw 
SIMI, B CyMKe. IIpuH cpequux Temnepatypax or 14 jo 17° (uv o6mHx KONeOAHHAX 
Temnepatypbi oT 13 yo 19,5°) unkyGaunA OoNbUIHHCTBa AHL HM 3apoybuUeH mpo- 
qomKaetca 5 Aue. [pu Oonee Byicokoli Temnepatype CpOK pasBuTHA COKpa= 
ujaeTcA WO 2—3 ue. SaBuCHMOCTb NpOAOMKUTEMbHOCTU HHKyOalHH OT TeM- 
MepaTypbl BugHa M3 KpHBOH 6 Ha pune. |, Hepegxko alia nocme neKkoTOpore 
BpeMeHH peObIBaHHA B CYMKe HCyesasH, a HHOF a MYTHEVIH H CJIMBAJIHCb B OJHY 
CIJIOWWHYy!O TeEMHY!O Maccy, HM Tora payoK MOF OT HHX H36aBHTbCA TOJIbKO HO-| 
CpeACTBOM JIMHbKH. 
Tucano BbilleqWIMX H3 CYMKUM OcoOOeH HHOrAa ObIIO MeHbINe NepBOHATANbHOrO 
ucla AML B CymKe. Unco NpHNOAOB, NOYYeHHbIX B Na6opaTopuN OT OHOM 
CaMKH, He lpeBbiiwasio 4, a B OOMbIIMHCTBE Cy4aeB CocTaBAIO 1—2. Mureppad 
BpeMeHH MeXy ABYMA OTPOKTCHHAMH IIPHNJIOAOB KoMeOneTca oT 2 No 11 He 
B 3aBMCHMOCTH OT JWIMTebHOCTH MHKyOallMH H CKOPOCTH BBIXOJa AIL W3 AMO 
HHKOB B CYMKy. OHaKo CuleqyeT yuecTb, YTO He BO BCeXx culyyaAx slilla, KOTOpHIe! 
NOCTYNaJM B BbIBOAKOBY!O CYMKY, PaSBHBaJIMCb B payKOB; Tak, HallpHMep, y sel- 
TOAOPHI, KOTOpad NpoxHJa BCocyAe 43 WHA, AMMA WECTb pas NOCTyNaH B CYMKY, 
HO OTPOAXHEHHE MOJOAM HMesO MECTO TOJIbKO YeTbIPe pasa, TaK Kak Ba pasa 
Ala paccacpiBaIuch. EcaH Obl 3a STO BpeMs BCe sAiilla pasBUIMCh HOpMasbHO 
TO caMKa lana Op1 40—45 oco6elt. 
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Bythotrephes. B sa6opatopxprx ycnosuax OuToTpedec eme Kari- 
‘pHsHel, vem JienTojopa. B ocHOBHOM Mbl Be HaGsOJeHHA Hay Bythotrephes 
cederstroemii Schoedler u yactuuno na Bythotrephes longimanus Leydig. 
Burorpedec cogepxkaucb raBHbIM O6pasoM B OnOOrHyecKUXx npoOupKax HM Xu- 
/MHUECKHX CTaKaHYHKaXx, HW TOJbKO HECKOJIBKO SK3EMIISAPOB B Yalikax Koxa 
M O1oKcax. HeoOxogumo Obiio THaTeNbHO CMeAUTh 3a YJaseHHeM ocay{Ka, KO- 
TOPbIH ObICTpO OceaeT Ha Hie H MelWwaeT paykKaM JBUraTCH, MOSTOMY Gosee 
yskue H HeriyOoKHe cocybl yyoOuee, eM WHpoKHe yauikH Koxa, B KOTOpBIX 
NMOULAb, NOKPbITas OCaKOM, Oosbiue,—TeM Goulee, UTO GuTOTpedec OOmaqaer 
(CBOMCTBOM TepeABHraTbesA MO CTeHKaM H HY cocysa Ha JankaX, NOAHAB urviy 
NOUTH BePTHKaJIbHO. ! 

Kopmuaiu Outorpedecos, Tak 2Ke Kak H JlenTOyOp, IpeHMymecTBeHHO HOVIH- 
Kemycamu. 27 OuTOTpedecos, pox JeHHbIX B HeBOWe, cospenu, H y 11 u3 Hux 
BbILJIa MOOAb Ha 11—14 yenb npH KOeOaHHaXx Temnepatypb! or 13 yo 16,5°. 
s16 sksemnspos norn6iu ¢c 3apogbuuamMH B CyMKe mocie 1O—13 quel, npuyem 
Y HeEKOTOPbIX H3 HHX 3apOfbIUH Obl NOYTH cPhOpMHPOBaHEI. 

Moment BbIxXoJa AH, B CYMKY HW HHKyOallMOHHbIli NepHoy ycraHOBNTb He yJa- 
OCb B CBA3H C TEM, TO NOCJe BbINAaBJHBAaHHA H MpOCMOTpa payKOB NO MUKpo- 
KONOM OHH MOUTH BCerfa NorHOaior, a HaOsIoJeHHe 3a HUMH HeMOcpeCTBeEHHO 
OcyaX IIpH NOCTOAHHOM HX JBYXKCHHH He MO3BOUAeT NOJMeCTUTb STHX cas 
pasBuTna. 

Y OuTotpedec pasBuTHe 3apoybilliell B CyMKe COMpOBOxKaeTcA MOCTeMeHHbIM 
2€ pacTArHBaHHeM, TaK YTO K KOHLY POPMUPOBaHHA 3apOfbilleH CyMKa yBeJIH- 
WBaeTCA HM MpHoOperaeT oOBaJbHy!O (bopmMy; Tocwe BbIxXOJa MOJOAM OHa 
cMajlaeTca WH CHOBa CTAHOBHTCH KOHYCOOOpasHoH. Y OOJIbINHHCTBA PadKOB PocT 
cyMKH, T. €. HavaJiO pasBHTHA 3apoOAbIleH, OTMCUCHO HaMH MO] MaJibIM yBesHy4e- 
HH€M MHKpockona Ha 6—S8 eHub OT pox eHHA. 

— Uncyo oco6eli, BbIXO,AMMX H3 CyMKH, pa3mHuHO: oT 1 Zo 10, yanye 5—6 
ncoben. 

Ham yjanocb HaOm0qaTb Mp TapTenorenese He Ooee AByX MPHMOAOB 
OWHOH camKuH. Ilepuoy MexyAy ABYMA UpuMTosamu coctaBaset oT 7 Wo 9 quel. 

CamKa JlaeT NOTOMCTBO Ip HanHuHH OObIKHOBeHHO 2—3, HO MHOra 
| napbl Korteli Ha urse. Ecau uncno map Korteli, Kak cunTaeT Mupelit (?);-co- 
WTBETCTBYeT UMC.Y JIMHEK, TO OTCIOJa CleyeT, YTO CO3peBaHHe CaMKH UHOra 
POHCXOANT HU WO NepBOH JIMHbKH. 


Vuctutyt 6uosorvn Bosoxpanuauy Iloctynuso 
Axkayemuu HayK CCCP 15 X 1956 


IMTHPOBAHHAS JINTEPATYPA 


m™ 1T. F. Andrews, Trans. Am. micr. Soc., 67, 1 (1948). ? G. Ischreyt, Arch. 
Hydr., 21 (1930), 3 O.Sebestyen, Hung. Acta Biol., 1, Ni 3 (1949). 
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Tloxaagn Axagemun nayx CCCP 
1957. Tom 112, Ne 6 


@H3HO/JIOl HA PACTEHHF 


M. ®. EPLUOB 


O ®OTOCHMHTE3E UHCTHIX HW 3ANbBIJIEHHbIX JIACTbEB 
JIMMbI MEJIKOJIACTHOM WH BA3ZA MEJIKOJIACTHOTO 


(ITpedcmaeneno axademuxom A. JI. Kypcanoesim 10 XII 1956) 


BaAUAHHe 3allbWICHHOCTH JIMCTbeB Ha OOMIee COCTOAHHE J PeBeECHbIX pacTeHHk 
paccMoTpeHo B pse padot (1, *), OMHAKO SKCMePHMeHTAJIbHbIX JaHHbIX, MO3BO- 
JIAIOULUX CYHTb O pouH STOrOdakTopa B Mpowecce POTOCHHTe3sa, B JIMTepaTypéE 
MOUTH He MMeeTCA. 

Sayayel JaHHOM paOoTb! ObiIO BbIACHeHHe TOTO, KaK H3MeHAeTCA (OTOCHHTEeS 
JMMbI MewkKouucTHOH (Tilia cordata Mill.) a Ba3a MemkouucTHoro (Ulmus pin- 
nato-ramosa Dieck.) no] BAMAHHEM MbWIM, OCefarolleH Ha JIMCTbAX. 

Hsyuenne doTOcHHTe3a UHCTHIX HW 3aMbWICHHbIX JIMCTbeB yKa3aHHbIX MOpox 
mpopoyqumoch B I. KylOpllliepe B IpHpOAHbIX YCJIOBHAX HA He OTJeJICHHbIX OF 
pacTeHuli BeTBAX MeTOJOM IIOJIOBHHOK. 

TlocraHoBke OMbITa NpeWIecTBOBasIa MOATOTOBUTeIbHaA paoota. Ona Cco- 
cTosIa B TOM, YTO JIMCTbA MOJONbITHBIX pacCTeHHH HakaHyHe TIULaTeJIbHO OTMBI- 
BaJIMCb OT 3arpA3HCHHH, 3aTeM OHM H3 HUX ONYAPHBaJIHCb J{bIMOBbIMH BbIOPO- 
caMH KOTeJIbHOH, paOoTaiouleH Ha KaMeHHOM yrvle, pyrve — UMCTbIe NPHHH- 
MaJIHCb 3a KOHTPOJIb. TOsMHa COA HAHOCHMOH MIbWIM COOTBETCTBOBasIa TpH- 
MepHO TOH, Kaka YacTO HaO/OMaeTCA Ha JIMCTbAX JePeBbeB B YCJIOBHAX ecTe- 
CTBCHHOTO 3aNbIWJICHHA MIpH yCTaHOBMBlelca cyxoH norojye: 2—2,5 r ua | m* 
NOBEPXHOCTH JIMCTbeB. 

PaOorTbl MpOBOAMIMCh B KapKue Oeso0ONayHble HH HIOHA HW C HaCTyMIeHveM 
NOXOMOaHHA B MepBo NOJOBMHe CeHTAOPA (0 6 AHel O6a pasa). 

Jjaunple Ta6s. | NoKa3bIBaloT, YTO (OTOCHHTe3 YHCTHIX HM 3alIbWICHHbIX JIM] 
CTbeB MPOXOJMT HEOJMHAKOBO; 9TH PasJIHYHA BbIPAKeHbI KAK B JHEBHOM xoze 
MHTCHCHBHOCTH, Tak H B CYMMapHOM CYyTOYHOM TpHBece cyxoro BelllecTBa. 


Ta6Onunnad 


Mutencusnocta dorocuutTesa (Mr/AM2/yac) Y4HCTHIX H 3aNbIJICHHbIX JIMCTbeB B HIOHE 
(cpeqHHe aHHble) 


JIuna | Bas 
Yacbl HaOuroenuit Ee 
5—8 8—141 | 11—14 | 144—17 | 17—20 5—8 8—i1 | 11—14 | 14—17 | 17-38 
Jluctba uncTple 
(KOHTponb) 11,4] 15,7] 6,6] 5,5) 9,31 42,91438,81 84) 9 59g 
JlucTba 3anpiwien- | 
HbIe 1 onOwl On 0,6 Ded AAS AG ONO. 0 4,4 Dini 8,4 | 


B HIOHe 3albVIeHHbIe JIMCTbA JHMbI MeKONUCTHOH HaNGomee SHeEprHyHoO acy 
CHMHJIMPYyIOT B paHHve yrpennue yacbi. Ilo Mepe ycunenua unconsuuH poTod 
CHHTES NalaeT, a B KaPKHE MONYeHHble YaCbI OH MOUTH MOMHOCTHIO MpeKp 
maeTead. K Beyepy CHOBa HMeeT MecTO HeKOTOpoe ycuuleHne (pOTOCHHTeTHYeCK! 
JeATEIbHOCTH. 
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| Xo Porocuntesa y 3alibVIeHHbIX JIMCTbeB B3a MEJIKOJIMCTHOFO B OCHOBHOM 
OXPaHACT YePTbI TOM 2Ke 3aKOHOMEPHOCTH, HO Jempeccus PoTOCcHHTesa B KAapPKUe 
OJYACHHBIE YaCbI BbIPAKeHa HECKOJIbKO culaGee. 

JIcCTbA KOHNTPOJbHbIe y OOeHX NOpog B TeveHHe GombIel YacTH AHeEBHOTO 
}PEMCHH OTJIMYAIOTCA NOBbILIEHHOM HHTCHCMBHOCTHIO (pOTOCHHTesa B CpaBHeHUH 
| AMCTbAMH 3aNbIJICHHbIMH, YTO OOYCOBIMBaAeT OOMbLLYIO BeJMYHHY CyTOUHOrO 
}puBeca cyxoro BeujecTBa (TaOu. 2). 

IIpupejennble MaTepHaJib! NOSBO/AIOT CeMaTb BbIBOA, YTO TIbWIb, OCcearomast 
ja JIACTHAX, HE TOJIBKO OKa3bIBaeT MEXAHHMYeCKOe JelicTBue ('), HO H UMeeT OOWIb- ~ 
woe 3HaveHHe B H3MeHeHHH (:pu3Ho- 

OrHyeckHX (YHKUHH pactenuii, 
YacTHOCTH (OTOCHHTe3a. 

IIbiib OKa3bIBaeT yrHeTaromlee 
eHCTBHE Ha (OTOCHHTes, ocna6- 
lA€T eFO, a B XKapkue wach Jer- EER Bas 
€fO BPeMeHH ABJIACTCH OJHUM H3 


TaOauna 2 


CyTounbii mpupec cyxoro sellecTBa Ha 1 7M? 
JIMCTOBOH NMOBEPXHOCTH B HtOHe (cpeqHee 3a 6 qHel) 


!AKTOPOB TOJIHOrO ero MpeKkpalile- Mr % ms % 
) we | 
_ Ilpwunny HH3KoH accumuusa- e 
MOHHOH padoTbl sanbineHHprx “-2CThA UlCTbIe 
P (KouTposs) 49,5| 100,0 |56,1| 100,0 


MCTbeB CJleqyeT BHAeTb YaBHbIM 
Opas0M B H3MeCHeEHHH Temmepa- 
ypHoro pexuHMma. Temublii per 
TIEPOAMCTHIX YaCTHU, MpeoOsaaiouluxX B JbIMOBbIX BbIOpocax, B Gober 
pe ciocoOcTByeT NOrJONeHHIo TelOBOH SHEPrHv, UTO MO-BUMMOMY BbISbIBaeT 
2perpeB JIMCTbEB. 

Ha orpnlatTeibHoe 3HaveHHe MeperpeBa JIMCTbeB B OTHOIMECHHH (bOTOCHHTe3sa 
WMTepatype yKa3biBaocb HeoqHoKpaTHo. H. WM. Edumosa (?) noka3ama, 4TO 
eperpeB JIMCTbeB rylyOOKO 3aTparuBaeT ACCHMHJIALWHOHHbIN alllapaT pacTeHul, 
I3bIBaA CTPyYKTYPHbl€ HSMeCHEHHA B XJIOponactax. 

CmelleHHe MakCHMyMa HHTeCHCHBHOCTH Y 3albIJIGHHbIX JIMCTbeB Ha yTpeH- 
me 4aCbI NOTBepxKaer Halle Mpesnoso*KenHe O BeAYLIEM 3HAYeHHH Temnepa- 
ypHoro dbaxtopa. B npoxmayHbie yTpeHHve 4wacbl TEMHaA MOBEPXHOCTb MOTVIAa 
WHUIb MpPHONM3SHTb TeMMepaTypy JIMCTbeB K ONTHMaJIbHOH, He BbISbIBaA TMepe- 
seBa aACCHMHJIAUMOHHBIX TKaHel. 

OnbITbI NO U3y4eHHIO (POTOCHHTe3a UHCTHIX H 3alIbIICHHbIX JIMCTbEB ObIIH Mpo- 
SOIOKeHbI B NepBOH MONOBHHE CeHTAOPA MPH ApyromM coyeTaHHH MeTeopovorH- 
Meckux dbaxtopos. K sToMy BpeMeHH 3HaUHTebHO CHH3HIaCb CpequAA TemMe- 
Typa BO3AyXa, H3MeHHJOCb ToOKeHHe COJIHWa Hal TOPH3OHTOM, a BMeECTe 
TCM W3MeHHsINCbh ycOBHA ocBeuleHHA (“). 

JlaHuble, IpHBeJeHHble B TAO. 3, NOATBEp*KAawT TY Wwe 3aKOHOMEPHOCTH: 
WacTbA UMCTbIe XapakTepH3yIoTCA Oouee BbICOKOH POTOCHHTeTHYeCKON JeATeJIb- 
WOcTbIO B CpaBHeHU C JIMCTbAMM 3arpA3HEHHbIMH. OOM MpwBec cyxoro Be- 
WMecTBa y 3albWIeHHbIX JIMCTbeB JIMMbI MeIKOJMCTHOM OKasanca Ha 43,3%, 
7 y Bx3a MeKOMMCTHOrO—Ha 23,1% MeHbIIe, eM Y JIMCTbEB YHCTHIX. 

| OcHOBHYy!0 NpHYHHY CHIbHOrO yrHeTeHHA (POTOCHHTe3a Y 3alIbIJI@HHbIX JIM- 
@rbes culeyeT BUeTb B YMeHbIMeCHHH JOCTyNa CBeTa K aCCHMHJIMPYIOULHM TKa- 
JAM, BbISBaHHOM HaHeCeHHeM MIbIJIH HW OOWLHM CHIKEHHeM OCBEILeCHHOCTH, Ha YTO 
WeoHOKpaTHO yKa3biBaslocb B WuTepatype (°, °). 

TloppmueHve TemnepaTypbl JIMCTbeB BCJIEACTBHE 3alIbIJIeHHA UX MOBeEpXHOCTH 

Wuyumo He urpaeT 3fecb TOM CylleCTBeEHHOH pou, TO HaOsrOJasacb B paHHHe 
“rpenuue yacbi seTHero BpemMenu. HegoctaTok cBetTa He Mor ObITb KOMIeHCH- 
S}oBaH HEKOTOPbIM BO3MOXKHBIM TNOBbIMeHHeEM TeMMepaTypbl JIMCTa, BCweACTBHE 
Yero UMesIO MeCTO NOMHOe TpeKpallleHve POTOCHHTEsA. 
%) OCpamaet Ha ceOA BHHMaHHe TOT PaKT, YTO BJIMAHVE TIbWIH Ha CHMKeHHe 
FP OTOCHHTeETHUCCKOH JCATENbHOCTH JIMCTbEB IIPOABJIACTCAH Y pasHbIX NOpoA He 
) oJMHaKOBOli cTeneHH, UTO CueyeT YIHTHIBATh B IIpaKTHKe O8eJICHEHHA CHJIbHO 
WMbIICHHbIX MeCT. 


JlucTbA samblmenuple [32,9] 66,5 |44,5| 79,3 


TAH, rv. 112, Ne 6 1137 


Ta6muna 3 


VinteucusHoctb (dotocvuHTesa (Mr/M?/4ac) YMCTbIX H 3aMmbIICHHbIX JIMCTbeB B CeHT AG] 
(cpetHue jaHHbIe) 


pe 8 
Duos oo, & heath Neh cee eid Beh pene Beeps ace alt nee ee eae eae pee eee eee eee 
JIuna | Bas 
qacbl Ha6Os1I02eHHit 
6—9 | 9—12 142—15 | 45—18 | 6—9 | 9—12 | 12—15 | 15—4i 
JIucTba uncTble (KOHTpOIb) 3,6} 6,4 | 14,8 | —2,8) 6,1 8,0 | 10,5 2m 
JIucTba 3anblJieHHble —5, 4 9,9 | 11,2 | —8,3) 1,8) 13,4)|" 9,8 >} =m 


B mpupognol o6cTaHoBke pa3mMuHble (akTOpbl BHELHeEH Cpefbl AeEHCTBYI0 
Ha paCTe€HHA COBMeCTHO, HOSTOMY BJIMAHHe OCeAalOWMX TBEPAbIX YaCTHL Ha Co 
TOCHHT€3 MOXKET COMPOBOK[aTbCA BIIMAHHEM [PyruxX Ooee MOMLHBIX PakTOPOB 
Kak, HallpHMep, KHCJIbIX ra30B; B 9TOM CJlydae TocsleqHwe MOryT HMeTb OME 


Hupyrouree 3HaueHHe. 
Tloerynuso 
2 IV 1956 


HWMTHPOBAHHAA JIMTEPATYPA 


1H. I. Kpacuucknu ii, Osenenenne npommomaqoK bIMOycTOMUMBbIM accopTHMel: 
tom, 1937. 2 M. E. Tkaueuxo, Osenenenne ropojos, 1936. * H. MW. Ebumosa 
CoopH. mam. axay. B. H. Jlto6umenxo, U3y. AH YCCP, 19388. 4H.H. Kanutun, Jlyu 
comnya, 1947. * B. H. Jlio6umMeuHKO, WMorocHHTes H Xe€MOCHHTeS B PAaCTHTeJIbHOM MHpe, 
1935. § B.A. Mapumauan, Bwana. no kynbr. pnaxKH. cy6Tp., 1946. 


okaage Akagemuu nayx CCCP 
1957. Tom 112, Ne 6 


300/10 H fl 


MH. ©. }OMAHOB 


PE3YJIBTATbI HCCJIEXOBAHHA HEPECTHJIMIL 
ATJIAHTHYECKO-CKAHJMHABCKHX CEJIbJEM 


(1Tpedcmaeaeno axademuxom E. H. Taeacscxum 8 X 1956) 


Haunnas c 1951 r. Mouspuprii naysHo-uccneqoBatenbcKul MHCTHTYT MOpcKO- 
O pbIOHOrO XO3ALicTBa HM OKeaHOrpaduu yesAeT OoMbUIOe BHUMAHHe U3yYeHUIO 
epecTHJIHI, ATJAHTHYeECKHX CesbyeH. B uactuoctTu, B 1951 r. Opima cqenaHa Mo- 
BITKA BbIACHEHHA SdcPeKTHBHOCTH HepecTa STHX Cesbeli Ha OCHOBHbIX Hepe- 
THJIMIaX, PaCOJIOXKeHHBIX y oro-3anaqHoro noOepexba Hoppernu BOmH3H 
-BoB Kapméii u Yrcupa. 

Oco6eHHO WHpoKoe OOculeqoBaHve HepecTH HL ObIIO OcyilecTBeHO B 1955 r. 
JHOBPeMeHHO .Ha JBYX 9SKCIeAHWHOHHBIX cyfax — «I Ipodeccop Mecsaes» 
_«Akajlemuk Bepr>. IIpu stom palion cKnoHoB OaHKH BukUHT H MeAKOBOJbA 
JeTsiaH{CKHX OCTPOBOB, a TakxKe 1oro-3allayHoro No6epexba HopsBeruu u OaHoK 
lOpBEXKCKOFO MeJIKOBObA OOculeqoBasicn Ha cyyHe «IIpodeccop Mecsaues», 

palioH MeIKOBOAba H CKIOHOB MapepcKoro apxunenara — Ha cyyHe «AKa- 
emuk Bepr>». 

Takoe lWMpokoe H ORHOBpeMeHHOe H3yYeHHe HepecTHJMML aTMaHTHYeCKHX 
Ibe MpePHHUMAJOCb BMepBble 3a BECb MepHO UCCMeAOBAHHU, MPpOBOAMMbIX 
OCTOAHHBIM MexayHapogupm Copetom Jin usysenua Mops. Jlo cux nop o6- 
I€OBaAHHA HEPeCTHJHI STHX CesbeH NPOHSBOAMIMCh B pasHoOe BpeMs H He 
erla MOJIHOCTLIO OXBATbIBaJIH OCHOBHbIe yuacTKH HepecTuaum (1!*). 
OG6cmeqoBaHve HEpeCcTHJMUL BO BCeX CyYaAX CONPOBORMaslOCb KOMIIJIeKCHOK 
seaHOJIOrHyecKOH CbeMKOH TO OMpeeJIeHHbIM paspe3aM, OXBAaTHIBAaIOIHM aK- 
ITOPHI0 OTJCJIbHbIX palioHOB Hepecta cebu. Tak, B 1951 r. B pelice Ha Tpay- 
pe «Kera» 24—25 III Opi BbintomHen pa3pe3 oT o-Ba KapMéii K 102KHOM OKO- 
yuoctu IllermanycKux o-Bosp. Kpome Toro, NopTropHo B TeyeHve 11—12 IV 
MOHEHbI NepBbie 3 cTaHUMH Toro »%xe paspesa, rye 3a 16—17 Aue Ao SToro 
[JIM OOHAPy2KeHbI B MACCOBOM KOJIMYeCTBE JIMUHHKH CebAM C elle Hepacco- 
BIUMMCA 2KeITOUHBIM MewiKOM. B 1955 r. Ha cygue «<IIpodeccop Mecsaues», 
20 III no 5 IV npopogunocb JeTambHoe OOcreqoBaHne MenKOBOAbA MleTIaHy- 
ax o-BoB H [OxHno-Hopspexckoro 2Ke106a, a Tak2Ke OAHOK HopBexcKOro MeJIKO- 
Iba OT O-Ba CBuHé JO GaHKu TpeHa. OfHOBpeMeHHO C 3THM H MNOBTOPHO 
—18 IV na cyque «Akagemuk Bepr» mpopogusioch Takoe xe JeTaIbHOe 06- 
JIOBaHHe MCJIKOBObA BOKpyr WPapepcKoro apxunevara. ba 
Tipu o6cneqopanuu HepecTHJHDL BO BCeli STOH OOMACTH OCHOBHOe BHHMaHHe 
JIANOCb UXTHOMJAHKTOHY JIA BbIACHeHHA BePTHKaJIbHOrO pacipesesenns 
IMHOK cebu. [pu 9TOM MpoMsBousca CepHnbIt OOMOB HXTHOIJAHKTOHHBI- 
CeTAMH OT TOBepxHocTH Jo ruyOunb! 100 M Ha MaJIOM XOfy CyfHa B TeveHHe 
MHH. 

B 1951 r. B pelice na Tpaynepe «Kera» .HUHHKH CebAM Obl OTMeveHbI Ha 
OKeaHOsOrMyecKux cTaHUuAX B 24 mpoOax uxTHONNAaHKTOHa. PasMepbl JIH- 
(OK Ha IO2KHO-HOPBe2KCKOM HepecTusMMe, OOCJIe,OBAHHOM 201TH wi ll—15:1N, 
e6anucb ot 7 10 15 mM. [Ipu 3ToM HanOombUee KOMMYeCTBO JIMYHHOK OOHa- 
<eHO y CKIOHa NoOepexbaA Hoppernu K 3alafly OT O-Ba Kapméit. Oomee Ko- 
2CTBO HX B OT/[@/bHBIX MpoOax JOCTHTasIO HECKOMbKAX TbICAY OCOGeH Ha Kaxk- 


TOPH3OHTe JIOBA. 
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B 1955 r., HecMoTps Ha THaTebHOe OOCJIEMOBAHHE B Te Ke IIPHMEPHO CPOKI 
}OxuHo-Hopgexckoro xe106a H Npuseratollero K HeMy NoOepexKbs, Ha MpocTpaH 
CTBe, OXBaTbIBaloNleM Ooviee 150 MHJIb NO WHpoTe, ObIIO YCTAHOBJIEHO MOJIHOK 
OTCYTCTBHE JIMYHHOK Ha YYaCTKaX OCHOBHOFO HepeCTa }OXKHO-HOPBEXRKCKOMO CTaHs 
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Puc. 1. PacnpemeneHue MM4HHOK aTWaHTH¥eCKO-CKaHJHHaBCKHX CeJIbeH B KOHWe Map- 
Ta — mepBoi nomopune ampena 1951 u 1955 rr.; a — 2 — MXTMONMAHKTOHHbIe CTAHWHH: 
a, 6 —Tpaymep «Keta» (1951 r.), @—cyguHo «IIpopeccop Mecayes» (1955 r.), e— 
cyqHo «<Axagemuk Bepr» (1955 r.); 0 — 9c — us00aTbI: 0 — 100 mM, a — 200 mM, x% — 
{000 m; 3 — acuITa6 jWHHbI wHUMHOK cembyqu. Apa6dcKue WHppbl — 4MCO MHUMHOK; 
AMHUM TO HAMM — OTHOCHTeIbHAA AIMHA JIMYHHOK; YTOMUCHHbIe YaCTH HHH COOTBeT- 
CTBY!OT MHHUMAJIbHOH UX IHHe Ha JanHow cranHyHH. PumcKkne uudppr — NeNe pationos 
HepectTa, OHH Ke NOKa3aHbl BBepXy CJleBa Ha KPHBbIxX 


cevIbqu. OTCyTCTBHe HX IPH AOBOJIbHO SHAYHTEIbHOM MOAXOMe HEPeECTOBLIX CKO 
GHA CeJIbqM B palo O-BoB Kapmélt u Yrcupa o6ycOBAMBaNOCb HEKOTOPE 
3al03qaHveM HepecTa HW 3aMeJVJICHHEM PasBHTHA MKPbl NO BIMAHHeM BBIA 
XOJIOMHBIX BO, M3 Banrulickoro Mops yepes Cxareppak. JIuuuHKu cembyn Onli) 
OOHapy2XeHbl B 3HAYHTCJIbHbIX KOJIMYCCTBAX JIMIUIb BAONb 3anaqHoro u ceBef 
3anafqHOro CKJOHOB MesKOBOAbA LeTaiaHyqcKHx O-BOB, H OCOO6eHHO MHOrO 1) 
Opiio Ha Oankax HopspexcKoro MemkKoBoybA. Bombmo0e KomMueCTBO HUME 
Ha STHX YYaCTKAX CBUJCTEIbCTBOBAIO O BECbMa MOMLHOM Hepecte cesbAM, Haya) 
KOTOPOFO NPOMCXOAMO HECKOJIbKO paHbille, YeM Ha OCHOBHbIX HepecTHJIMI) 
y toro-3anaqHoro Nobepexkba Hopperuv HW CKIOHAX MeIKOBOAbA OaHKH Buku) 
BaaronpHsATHbIM yCJOBHeEM JIA STOO ABMAMOCb reorpaduyeckoe MoMOKe id 
yKa3 aHHbIX YUaCTKOB HepecTa, HaXOJAMMXCA NOM HeMOcpeCTBeEHHBIM 4 TIOCTO! 
HbIM BO3CMCTBHEM aTJIAHTHYCCKHX BOA, B pesyJIbTaTe Yero pasBUTHe HKPBI Hil 
XOJM0 B Oolee KOPOTKUM CpoK. 
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Becbma TilaTembHOe OOceqOBaHHe BCerO MeJKOBOJbHA @apepcKoro apxu- 
ne ara, WpoBejenHoe na cyfue «Akayemnk Bepr» c 23 II] no 7 1V ne gano nono- 
AKUTEJIbHBIX Pe3YJIbTATOB. TObKO MpH NOBTOPHOM OOcyleOBaHHH BOCTOUHOrO 
CKJIOHA MEJIKOBOJbA Ha TOM 2Ke cyqHe C 16 no 18 IV Obin0,o6Hapyxeno Hayao 
MaCCOBOrO NOABJICHHA JIMYHHOK CeJIbAM B STOM palione. OTHOCHTeIbHO HeGOb- 
IM Pa3MepbI JIMYHHOK HW HaIMYHe y OOJIbINMHCTBA H3 HHX HepaccocaBuieroca 
€lle MOJIHOCTbIO XKeJITOUHOFO MelKa CBHACTeMbCTBOBaJIO O TOM, YTO BbIKJIeB 
43 MKPbI MponcxofHs oKoN0 10 IV, a maccosblii HepecT cesbAH B 9TOM palione 
BO BTOpOH MOOBHHE MapTa. 

Ain yqoOctBa avasiu3a MaTepuaa, coOpannoro B 1951 r. B pefice na Tpayslepe 
«Keta» nu B 1955 r.— na cygax «Ipodbeccop Mecsaues» u «AKajemuK Bepr», 
OH OblJI CrpyNnuvpoBa HM paccMOTpeH No OTJeJbHBIM yuacTKam (puc. 1). 

Takum o6pasom, OOcleqoBaHHe HepecTHNHIL, MPOHsBeeHHOe OHOBpeMeHHO 
Ha JIByX cyfax B 1955 r. 3HaYHTebHO paclIMpHO NpescTaBseHHe Kak O MecTax 
HepecTa aTaHTHYeCKHX CeJIbAeH, TaK H MOWLHOCTH eFo Ha OTAeJIbHBIX yUacTKaX. 
HavOonee momnpili Hepecr npoxozu na Orrep-Ganke, pacnonoxeHHolt y 3a- 
NlaqHoro ckoHa Opkuelicko-HletTsanycKoro MesIKOBOAbA, H B paiione Hoppex- 
CKOTO Me€JIKOBOJbA Ha OaHKax Tpunrapene, Ppelia H XanbTen. Bonpwol uu- 
Tepec MpefcTaBiseT OOHapy2xeHHe 3HAYHTeJbHOTO BbIKeBa JIMYHHOK CeJIbAM 
B palione MevikOBO/bA DapepcKux OcTpoBoB Ha rayGuHax Oonee 100 m, torga 
Kak JO cero BpeMeHH, NO uCcIeqoBaHHAM Touuura (1%), cunTamocb, YTO HepecT 
3/€Cb B OCHOBHOM IIPOHCXOANT BHYTPH H300aTHI B SO M. 

Teorpaduyeckan pa306uleHHOCTb MHOrHX y4acTKOB Hepecta mexyy cobon 
M 3aMeTHOe pa3JIH¥He B YCJIOBHAX Cpefbl Ha HEKOTOPHIX H3 HHX JlaloT OCHO- 
BaHhe lipefNlOaraTb HaJHYHe OTAEJIbHbIX IIJIeEMeH B COCTaBe OOIUero CTaa aT- 
JAHTHYeCKHX cesbyeh. JlanbHellime uccseOBaAHHA JOJMKHbI ObITb HalpaBJIeHbl 
Kak Ha Oovlee NOHOe H3yYeHHe BCerO WHKa Pas3MHOXKEHHA, TaK H Ha BbIABJICHHe 
OTJCJIbHbIX MIeEMeH STUX CesbJel NyTeM MaccOBOrO MeyeHHA Ha HepecTHsMMAaX. 


TlonsapHpli HayuyHo-HcceqOBaTeJIbCKHH HWHCTHTYT Tloctynusio 
MopcKoro pblOHOrO XO3AiCTBa H OKeaHorpapHH 26 IX 1956 
r. Mypmayck 


UWHTHPOBAHHAA JIMNTEPATYPA 


1B. Mautengdeass, lO. l0.Mapru, Tp. IMHPO, 4 (1939). 2?M.U.P Hx eu- 
mo, PrIOH. xo3-, 2 (1938). ®=R..S. Clark, Rapp. Proc.-Verb., 75, 3 (1933). *R.S.Clark, 
Rapp. Proc.-Verb., 79 (1934). ° A. Fridriksson,G. Timmerman, J. Cons. Intern. 
erm. pour l’expl. de la mer, 17,2 (1951). © P.J espersen, Medd. Komm. Havundersog., 
Fisk., 6, 1 (1920). *S.Runnstrom, Rapp. Proc.-Verb., 88 (1934). 8S. Ru nia- 
;trom, Fisker. Skrift, 6, 8 (1941). ® A.V. Taning, Rapp. Proc.-Verb., 99 (1936). 
A.V. T Aning, Medd. Komm. Havundersog., Fisk., 10, 3 (1936), 4A.V.Taning, 
Ann. Biol., 1 (1939). #2 A. V. Taning, Ann. Biol., 3, (1948). 
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Jloxnaygn Akayemuu HaykK CCCP 
1957. Tom 112, N 6 


PH3HOJOL HA 


JI. 11. FOPIUYHOBA u A. M. MOHAEHKOB 


K MEXAHH3MY NPOBOKALILMM BECCHMMNTOMHOM HH®EKIUMM 


(IIpedcmaeneno axademukom A. JI. Cnepancxum 18 VI 1956) 


B orevecTBeHHol MU 3apyOexKHO JIMTepaType ONMMCaHbI MHOTOUMCJIEHHbIC CY - 
Yan NpOBOLMpyroulero elicTBUA pasIMUHbIX HecHelMpuyeCKUX pas{paxkeHHy, 
BbISbIBAIOWWMX Pa3sBUTHe MaTOJOrMyecKOrO Mpolecca, KOTOPbI Obl] KOMNe€HCH- 
poBaH B OpraHu3me. CucTeMaTH4ecKoe H3JIO%KeHHE UM aHaJIN3 OTHOCALIMXCH Clos 
cbakTos mpuBo_satca B padorax A. JJ. Cnepancxoro (°) u ero coTpyqHuKoB (°*) 

Hac uutTepecopasl B KavecTBe HeCcHelMuyecKoro pa3s{paxKHTeJA 3BYK 3BOH 
Ka. B pa6ote (1) Ha Moje SKCNepHMeHTAJbHOrO NOMMOMH3IMTA ObIJIO nloKa- 
3aHO, YTO JWIMTebHOe paspaxkeHHe 3BYKOM 3BOHKa CIOCOOcTByeT nepexony 
6eCCHMNTOMHOH OOpoKayecTBeHHOH UMHtpeKUMH B CMepTebHOe 3a0oueBaHHe, 
Jjanee ObiO ycTaHOBJIeHO, YTO IPpHMeHeHHeM 9TOFO %Ke PasparKHTeJA MOKH 
3HAUHTeJIbHO NOBbICHTb THXKECTb JM3CHTEPHHHOH HHTOKCHKauUMH. B cnelvasbHo 
HCCJI€OBaHHH, MpOBeJe@HHOM Ha 2XKHBOTHBIX C BbIPaOOTAHHOM CHCTeMOM YCJIOBs 
HbIX pedsIeKCOB, yflaslOcb NOKa3aTb, YTO PasqparxkeHHe 3BYKOM 3BOHKa fare 
TeJIbHOCTbIO 1—2 yaca B JeHb, B TeveHHe 5—6 Hel pe3koO HapylaeT JMHAMHKY 
KOPKOBBIX MpOWeCcoB y OesbIX KPbIC, IPHBOAA K YaCTHYHOMY HIM TMOJIHOMY 
BbINaeHHIO HCKYCCTBCHHbIX H HaTypaJIbHbIX YCJIOBHbIX pedJIeKCOB, BO3HHK; 
HOBCHHIO (Pa3OBbIX ABJICHHH HW T. Y., UTO MOSBONAeCT PpaCCMaTPHBaTb COBOKYTNII 
HOCTb 3THX HapyWeHHH, KaK CPbIB BbICIUeH HEPBHOH eATesbHOCTH (°). | 

Hactosimaa padota mpopogusacb Ha OeNbIX Kpbicax Becom 160—180 rij 
Mcnoub30Bano Opiio 127 »*HBoTHDIX. Metoquka NpHMeHeHHA 3BYKOBOrO pasApa4 
XKUTEIA B STHX OMbITAX Oblia aHaJIOrH4Ha MIPHMeHABUIeHcA B padorTe (*). | 

Cnycta 1—5 quel nocie pa3qpaxeHHA 3BYKOM 3BOHKa Cpe MOOMbITHBI| 
*KMBOTHBIX Hava HaGHOLAaTbCA CLyYA 3a60eBAHHA C JOBOMbHO MOMMMOpdHO;| 
KJIMHWYeCKOH KapTHHOH. M3 127 nogonpirubix Kppic 3a60en0 35. Cpequ Kpbli 
KOHTPOJbHOM rpynmbl (75 *XHBOTHBIX), He NOABepraBlUXcA pa3\paxKeHHIo 3BOHH 
KOM, KJIMHHYe€CKH BbIPaxKeHHbIX 3a60eBaHHH He OTMeYAaJIOCb. 

Ileppbie cayyaH sa0oneBaHua OembIxX Kpbic, Ha6ulOqaBliueca ueped 
36—48 ac. Nocie pasqpaxkeHud 3BYKOM 3BOHKa, KJIMHW4eCKH XapakTepH30Ba4 
JIMCb pa 3BHTHeM NapasMuelt 3aqHHX KOHeYHOCTeH. [lapamuTuyueckuli nepuoy 3a6c! 
J€BaHNA NpofomKaIcA 2—3 CyTOK M BCera 3aKAHYHBACA CMePTeJIbHbIM HCXCh 
yom. Takas tbopMa saO6oneBaHua Oplia OTMeyeHa y 7 2KMBOTHBIX. Y 10 xppicf 
3a00IeBLHX B STH 2%e CpokH (Yepes 24—48 yac.), HaOmOaNoch HapylweH 
KOOPAMHAMH, 3alpOKMbIBAaHHe TOJIOBbI HaOOK u Ha3ajy. Jl1oGoe BHeMIHee pas 
Apaxkenne (CTYK, NPWKOCHOBeHHe H T. J.) BbIsbIBaNO pasBuTHe cyfopor. Bet 
KPbICbI NOrHO1M yepes 3—-4 cyTOK OT Havana 3aGoneBaHHaA. OcTasbHble KUBO? 
upie (18 Kpbic) sa6oulem Ha 4—5 eHb Noce NpHMeHeHUA pasqpaxuTena. Seq 
OomeBaHHe HaYaNOCb ABJICHHAMH pHHUTa. B nepBble CYTKH BbIJeNeHUA H3 HOCH, 
OblIM CJIMSHCTbIMH, 3ATeEM OHH TIpHoOpenM CM3HCTO-rHOfHBI 4H, HaKOHeL, Kpcy 
BAHHMCTO-THOMHbIM XapakTep. PHHHT YacToO coyeTalICcaA Cc ABNeHHAMU Kepard 
KOHBIOHKTHBHTA, MOCIe AHHH MOABAJICA Yy X2KHMBOTHBIX Ha 2—3 Jeu 6onesHEW 
SaOouleBanne NposomKanoch or 4 yo 10—12 Heli u B OonbUIMHCTBe cydaed) 
3aKAHUMBAJIOCb CMEPTeJIbHbIM HCXOJOM. 


1142 


3a BpeMA GomesHH Y XHBOTHBIX Ha6mOaNOcb peskoe moxyjlanue (10 cpaB- 
HeHHIO C KOHTPOJIbHbIMH KpbIcCaMH). Y yacTH XKHBOTHDIX HaGONaNcA acuHT 
MW ABIIeHHe TeMaTypuH. 

Y 3a6oeBIMxX H MaBIX KpbIC NpoMsBoAUMOCh MaTOMOpdouiornyeckoe HC- 
CIEAOBAHNE WEHTPaMbHOW HEPBHOH CHCTeMbI HM BHYTpeHHUX OpraHos. V3 OpraHoB 
MPHPOTOBIANHCh THCTOMOTMYeCKHEe Cpesbl TKaHeH TOMMMHOIO B DS pw; MpenapaTsl 

 OKPalNHBaJIMCb 10 MeTo,y PomaHoscKkoro — Tum3a u mo Manny. 

Hecmorpa Ha pasM4HyI0 KIMHMYeCKyIo KapTuHy 3a06omeBaHHA, pesyJIbTaTbI 
NaTOMOpHoMOrvyecKoro HCCeOBAHUA WeHTpabHOli HeEpBHO!i CHCTeMBI BHYT- 
PeHHHX OpraHoB Jai OMHOTHNHbIE pesyJbTaTbl. Ha BCKPbITHH, KaK MpaBuuo, 
y BC€X KHBOTHBIX OOHAPYXUBaJICA CepOsHO-remMopparMyeckuli SKCYMaT B MVIeB- 
PaJIbHOU UH OprowiHOl MOMOCTH, MEJIKOTOUeUHOe KPOBOH3/IMAHHe B CJIM3HCTYIO J[bI- 
XaT@JIbHbIX IyTel (Tpaxen, OpoHxu), HeOombUOl OTeK MerKUX (Ha paspese BbI- 
CTyMaJIO H€3HAYHTeIbHOe KOJIMYECTBO CePO3HO-KPOBAHUCTOH 2XKHAKOCTH), He- 
OoubuIce YBeIMYeHHe TeyeHH M pesKoe yBemnueHHe ceseseHKu. B noyKoxKnoli 
KJleTUaTKe B psfe CyyaeB OOHAPyXUBaIUCh aOclleccbl, coxep2xKallue rycToH 
CMeTaHOBHAHBIN TrHon. 

Y XKMBOTHEIX, NOPHOWAX NOCe ABJICHHH HapyWleHuA KOOPMHAILH, Ha BCKpbI- 

-THM Hapsiy c NaTOMOrHyecKHMH HW3MeCHCHHAMH BHYTPeHHHX OpraHoB Obi 
BbIABJICHbI MAKPOCKONMYeCKHe H3MeHeCHHA B UeHTPaJIbHOlt HepBHOH cucTeme. 
HaOmojanocb peskoe yTOuIMeHHe TBEpAO OOONOUKH TOMOBHOTO MO3ra, B OJ,HOM 
culydae B paBoM NOJlyWiapwu TOOBHOrO Mosra, Ha rpaHulle ero C MO32KeYKOM, 
Obl OOHapy2xKeH OCYMKOBaHHBIM aOcllecc pasmepom oT 2 Jo 2,5 MM B quamerpe, 
cofepxKamuh 1—2 Kanu CMeTaHOBHAHOrO THOS. 

Y OosbWIMHCTBA OOceOBAHHIX KPbIC ObIIO OOHAPyXeHO B TOJOBHOM MO3- 
ry pacimimpeuuve cocyjos, HaOyxaHHe BaCKyJIApHoro SHAOTeMHA WU IpH3sHaku 
MOHOLMTapHoro MeHHHruta (puc. 1, Ha BKJIelHke K cTp. 1126). 

B cMHHHOM Mosry HaOslOqalocb Ha6yxaHve COCyJOB, SKCYaT B WeHTpasb- 
HOM KaHaJie, THMepXpOMaTO3 eJHHHUHbIX HEPBHbIX KJICTOK. 

B merkuX OTMeYaOCb paClIHpeHve aJIbBeOJI, YIJIOTHEHHe MexKaJJIbBeoAp- 
HbIX Tleperopook, Yy eCHHHUHBIX 2KHBOTHbIX — O4arH MHeBMOHHH. B neyeHu 
HaOslojlalacbh THMepeMHA UW HeOONbIUHe OYArH HeKposoB. CeyleseHKa, Kak IIpa- 
BUO, OblJIa HACTOJIbKO NOparKeHa, YTO PHCYHOK MOJWIMKYJOB Obl COBepIeHHO 

CIvlaoKeH, BbIABJIAJIMCb MHOXKECTBEHHBIC OFArH HEKPO3a. 

XoOTA Mopdosioruyeckad KapTHHa H3Me€HCHHA OpraHOB Yy 2KHBOTHBIX Obia 
OJHOTHMHO, CTeMeHb e€ BbIPaxKeHHOCTH Oblla pa3JIHYHOM B 3aBHCHMOCTH OT 
KJIMHHYeCKOrO TIpOABJIeCHHA 3a0Q/leBaHHA. 

Tak, y 2KHBOTHBIX, B KJIMHHUYCCKOM KapTHHe 3a00JIeBaHHA KOTOPbIX npeoo- 
Naja HeBpOsOrMyeCKHe CHMMTOMBI, NpeoOMaqalH NopaxkeHuA WeHTpaJbHOK 
HEPBHOM CHCTeMBI, HaOJI0aJIMCb MaCCHBHbIe MeHHHTHTb! WH OCYMKOBaHHBIe 
adculeccpl. 

Hanportus, y Kpbic, 3a007eBaHve KOTOPbIX KJIMHHYeCKH XapakTePH30BaJIOCb 
TlopaxkeHueM BePXHHX JbIXATCJIbHbIX MyTel, HMeMCb Oomee TAXKEbIe NaTOJO- 
ruyeckHe H3MCHCHHA BHYTPpeCHHHX OpraHOB (JerKHX, CeseSeHKH , meueHh) . 

[]pH MuKpockonMyecKOM UCCJIeqOBaHHH UWeHTpaJIbHOH HEPBOM CHCTEMbI 
B paje clyyaeB B COep2KUMOM MOsroBoro aOclecca M B OYVaraX MeEHMHTHTA ObIJIM 
OOHapy2KeHbl OHMOMAPHO OKPaliMBaIOuMeCA WasOUKH AIMHOW OT 1 fo 2 w. OTH 
MalOUKM BbIABJIANHCb Y 2KHBOTHBIX C pasMYHOM KMMHMYeCKOM KapTHHOLi 3a60- 
JIeBaHHA. 

MatepHanom rojioBHoro Mo3ra, B3ATbIM Ha MecTe aOcllecca H pasBeeHHbIM 
B MsACO-NenTOHHOM 6ysbone (pH 7,2—7,4) B orHomennn | : 10, Obluin 3aparxKenbl 
Oesble MBI HHTPpaHasaJIbHO HM BHYTPHOPIOWIMHHO Mf OevbIe KpbICbl MHTpana- 
3abHo. Mpuuu noru6mu uepes 22—24 uaca moce 3saparkenua. Ha Bckppirnn 
Obi OOHAPyXeHbI Me/IKOTOYCYHbI€ KPOBOK3/IMAHHA B CJIM3HCTYIO TpaxeH, 
O6poHXoB MH MMUeBapuTebHOrO TpakTa, HaOyxXaHHe CesleSeHKM, pesKan Ture- 
pemus ee, B OpIOWHO MU MWeBpaMbHOM MOJIOCTAX COMepAKAIOCb HeOOJIbLUOe KO- 
JHYECTBO CepoO3HO-reMopparHyecKoro SKCyfaTa. 

V3 6 OesbiX KpbIC, 3apaxKeHHbIX MHTPaHasasbHO, 2 gadoulemH Ha 5—7 eHub 

1143 


nocue 3apaxkenun. Y 2%xHMBOTHDIX HaOJUOMaMHCb CJIM3HCTHIC BbIAeJIeHHA H3 HOC 
Kppich! Opi 3aOuTEI Aud Mopdouormyeckoro OOcIeOBaHHsA. B wWeHTpaJibHo!l 
HePBHOH CHCTeMé STHX 2KHBOTHBIX ObIIM OOHAPy2KeHbI ABJICHHA MCHHHTMTA CME 
WaHHOH KMeTOUHOM CTPyKTYpbl, C MpeoOmayaHveM MOHOUHMTOB, a TaKKe BbIAB 
JI@CHbI (ParOUMTHPOBaHHble, OMNMOAPHO OKpaluHBaloulMecA NaJlOUKH, PasMepon 
1—2u.. Tlopaxenua BHYTPeHHUX OpraHos (lerkuX, MeYeHH H CesleseHKM) HMeJI 
Takoll Ke XapakTep, KaK y CIOHTAHHO 3a0OJIeBIMX %KHBOTHBEIX. 

Muxpo6, oOnapyxkeHHbI HaMH y CHOHTAHHO 3a00JIeBLIHMX KpbIC HM y XHBOT 
HbIX, 9KCICPHMeHTaJIbHO 3apaxKCHHbIX MATePHaJIOM, NOJIYYeCHHbIM OT IePBbIxX 
MW MMeIOWMH BU OMNOMAPHO OKpaluMBaromelica NanoywKH 1—2 pw, AowKeH, 10 
BHJMMOMYy, PaCCMATPHBaTbCA Kak BOSOYJMTeb 3a0oleBaHHA. 

Yuntpipast, YTO MOp*osorvyecKue H3MeCHEHHA y BCX CNOHTAHHO 3a00JIeB: 
IHX 2KHBOTHBIX HMeCIOT OJHOTHMHbIM XapakTep, MO2KHO CUHTATb, YTO HaOJIO 
aeMble y HUX pasJIMYHbIe KMHHHYECKHE CHMITOMBI 3a00/IeBaHHA, ABJIAIOTCA BCE 
2Ke MPOABJCHHAMH OAHOM HW TOK xe OonesHH. Mcxoa u3 KJIMHHYeECKUX CHMITO- 
MOB 3a60/leBaHHA, MOPPOJOrMyeCKHX H3MeCHCHHM BHYTPCHHUX OpraHoB, KapTHHB 
3KCIePHMCHTAJIbHO BOCIPOM3BeAeHHOrO 3a00JIEBAHHA MKUBOTHbIX, a TAKIKE Xa 
pakTepHoro BHfa BbIJeJIeHHOrO BOsOyAHTeIA, ONMCAHHOe 3adOeBaHHe CyleAyer 
paccMaTpuBaTb, NO-BHAHMOMY, Kak MlacTepevwies. 

Ilo Ha6moqeHuaM pxja uccefoBaTeseH, IpH MacTepesese WupoKoe pac- 
IIpocTpanHenve uMeeT OalnOHOCHTebCTBO. [JacTepeJJibl MOryT HaXOJMTbCA Ha 
CJIM3HCTbIX BEPXHHX AbIXaTeJIbHbIX NYTeEH MPOOJKHTeIbHOe BPeMA, He BbISbr 
Bad KJMHHYeECKM BbIPaxKeHHOrO 3a00eBaHHA. Bovbuioe sHayeHve B BO3HHK- 
HOBeHHM 3a00eBaHHA MMeIOT TakMe Hecielu*uyeckue dakTOpbl, OcNaOIAIO- 
WlMe OPpraHH3M KHBOTHBIX, Kak pe3KHe TemMepaTypHble KOIeOaHHA, HeMOJIHO- 
WeHHbIM THUWeEBOH palHOH, MpocTyAuble 3a00/IeBaHHA, SKCIePHMeHTaJIbHbIe 
BosqelicTBuA HT. J. (4). | 

B nawux vccieqOBaHHAX TAKMM IIPOBOUMpYIOWMM areHTOM ABHOCb pasqpa- 
2KEHHE 3BYKOM 3BOHKA, BbISbIBAIOUerO Y KUBOTHBIX Pe3kHe HapYlleHHMsl KOPKO} 
BOH JHHAMHKH — THIa CpbIBa BbICWIeH HepBHOH JeATeNbHOCTH. | 


VnctutTyT HOpMabHOHK M TaTOMOrHyecKOH PusHOOTHH Tlocrynuso | 
u WUuctutytT Bupycomornu 2 VI 1956: #1 
AxkafleMHH MeQWUMHCKHX HayK CCCP 


UWHMTHPOBAHHAA JIMTEPATYPA 


1 Jl. 1. Pop my nosa, OxcnepHMenTaIbHbI MOMHOMHSAMT MeIKHX rpbisyHoB, Kangau 
WaTcKad Aucceprauns, M., 1953. 2? A.M. MonaeuxkosB, Bauaune THNONOrHUeCKHX OCOGeH: 
HOCTeli H ()yHKUHOHAbHOFO COCTOAHHA HEpBHOH CHCTeMbI Ha HMMYHOJOFH4ecKyl peakTHBHOCTH, 
WM Pe3HCTeHTHOCTb XHBOTHBIX K esHHTepHHHOMY aHTureny, KanzngatTcKaa Aucceptauus, 19554 
37. ®. Waenu rok, (KMS, Ne 4 (1955). 301. 1.Caxapos, A. UW. Meten xu 
E. WU. ly 4x 0B a, Jla6opatopupie xuBotubie, M., 1952. * A. JI. Cnepaucxu ii, U36 
Tpyap, M., 1955. if 
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Hoxnaage Ananqemun nwayr CCCP 
1957. Tom 112, Ne 6 


PHSHOJIOTH A 


H. H. JIMBUIML 


YCJIOBHOPE®JIEKTOPHAS HESATEJIbBHOCTb COBAK TIPH 
BO3SJENMCTBHAX MOJIEM YBU HA OBJIACTb MOS3S)KEUKA 
(I]pedcmaezeno axademuxom JI. A. Op6eau 8 X 1956) 


Jia UCCIeEOBaHHA BJIMAHHA MO3>%KeUKa Ha BBICLUYIO HEPBHY!O JeATebHOCTb 
HaMu Oblvia MpesOxKeHa MeTOANKAa BOsfelicTBUA y. B. Y. Ha OOACTb MO32%KeUKAa. 
VispecTHo, uTo nose y. B. 4. OOulayaeT rIyOHHHbIM JelHCTBHeM HM YTO HEPpBHaA 
CHCTeMa BeECbMa PeaKTHBHa K y. B. 4. 

B onbitax Obi HCHOb30BaHbI PeHepaToppl y. B. YU. MOM{HOCTHIO B 50 nu 250 Br 
Cc ¥acTOTOH Kome6aHHi B50 mru. MomHoctTs noma y.B. U., NOMIOMWeHHan 2KHBOT- 


-HBIM, H3MepsiJiacb WOsHMeTpoM ET-3. Jlia Bo3yqecTBul y. B. 4. IpHMeHAACh 


KaHaJIM3alluA HW KOHTAKTHbIe WIEKTPOAbI AIA MecTHOrO Bo3jelicTBHA E. B. Te- 
peuTpesoli ('). B 6oubUIMHCTBe ONbITOB NPHMeHAVICH paHee ONMCAHHBIN KOMbUe- 
BOH SJIEKTpO 9TOTO Ke aBTopa (7). Bo Bpema BOsseliCTBUA SeKTPOA NOTHO 
TIPW2KUMAJICA K KOMKE 3aTHIIOUHOH OONACTH TaKHM OOpa3o0M, YTOObI WeHTp ero 
HaXOJWJICA Ha CpefHeH JIMHHH, a BepXHHH Kpal akTHBHOTO JIeKTpOJa — Ha 
ypOBHe HapykuHoro 3aTHWIO“HOrO Oyrpa. Baio uccmeqoBaHo JlelicTBve Towel 
y. B. ¥. MOMMHOCTHIO OT 7 Jo 55 BT pH 10- uw 20-MuHyTHbIX 9KcNO3HuHAX. ITpexye 
4eM IIPHCTYNHTb K BO3eHCTBHAM y. B. ¥., COOaK NpHyyau K STOH Mpouezype 
B TaK Ha3bIBaeMbIX XOJIOCTHIX ONbITaX. Bo3yeicTBHA Yale BCero MpoH3BOH- 
JIMCb HeNOcpeACTBeHHO Nepef ONbITOM BHEe KaMePpbI H B OTJJIbHbIX CJIyYaAX BO 
Bpema onbita. PaOota MpoBosusacb MO MeTO,Y CJIOHHBIX MHIUeBbIX YCJIOBHBIX 
pediekcop Ha 6 coOakax-caMulax B Bospacte OT 2 Jo 4 ner. 

1. Co6aka )KesTpi. Tun BbiclieH HEPBHOH JeATeJIbHOCTH CHJIbHBIM, ypaBHO- 
BeWUCHHBIH C HeECKOJIBKO CaOOH MOBH2XKHOCTb HEPBHbIX IpOLWeccos. 

2. Co6aka Bop3uk. Tum BbiclieH HepBHOH JexATeJIbHOCTH, CHJIbHbIM, HeypaB- 
HOBeLUeCHHBIN. 

3. Co6aka Caran. Tum BbICIIe€M HEPpBHOH JeATeJIbHOCTH, CHJIbHbIM, HeypaB- 
HOBEIUeHHBIN. CreyyeT OTMeTHTb BbICOKYIO YCTOMYHBOCTb KOpPbl K {e@HCTBHIO 
Opoma u Kodbenna (NaBr B ose 8 r He BHISbIBasI y CayiTaHa HHKaKMX H3MeHeHHA 
B yCJIOBHOpedJeKTOPHOHK eaTesbHOCTH, a Mocse Mpvema | r yncToro KodenHa 
TIOBbIUAJICA JIMUIb YCOBHbIM pedieKc Ha NepBbI pasqpaxKuTelb). 

4. Co6axa Jpyxox. YcnoBuopedieKTOpHbli POH HeyCTOHYHB, OTMeYaJHCb 
UMPKYJAPHble HAPyWeHHA BbICIUeH HEPBHOM JeATebHOCTH, YTO NOMelaJIO Tpo- 
BeCTH HCNbITaHHA THMa HepBHOH cucTemMbl. Ha OCHOBaHHM OTe/bHbIX poo, 
a TakKe JWIHTeIbHbIX HaOJIOJeCHHH 3a yCMOBHOpedIeKTOPHOH JeATeJIbHOCTHIO 
co6akH Oblulo ChewaHo 3aKsIOUeHHe O CaOocTH THNa ee HepBHOM CHCTEMBI. 

5. Co6aka Mungvet. Ycnopuple pecbieKcbI B KaMepe Obl UpesBblualtHO He- 
ycTouyMBbl M YaCTO OTCYTCTBOBAJIM, YTO CAeaO HEBOSMOXKHDIM ONpesedeHHe 
THMa BbICIUeH HePpBHOH JeATeJIbHOCTH. 

6. Cobaka Mumka. YcnosuopedseKTOpHbI (OH Kpaline HeycTOMUMB, B CHIy 
yerO yCTaHOBHTb THI He yjaJiOcb. f : 

PesymbTaTH HecNeAOBAHUH. BosqencTBuA MOAMM y.B.4. 
MOLLHOCTHIO B 7—12 BT IPH AWIHTeMbHOCTH Mpouesypb! B S—10 MHH., He BbISbIBAIH 


y coOak HapylleHuli ABUraTeJIbHbIx dyHKkunl. [Ip sTux BosqevicTBHAX He 


HaOsMOLalOCb HUKAKHX OOOPOHHTeJIbHBIX peakuMit. EcaM Bo3sencTBHe NPOBOH- 
JIOCb B KaMepe BO BpeMAA ONbITa 10 YCJIOBHbIM pecblleKcaM, TO BO BpeMA CaMOroO BO3- 


JIeHCTBUA yCJIOBHbIe pepleKCbl H€ H3MCHAJHCH. ) 
Bosgelictausa Oombuiumu josamu (40—50 Br up 10-munyTHoi akcmo3uIMH) 
CONPOBOXKAasMCb OGOPOHHTENbHBIMH PCAKI[MSMU, a TAK2Ke HEKOTOPBIMH Hapy- 
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\CHHSMM KOOpsMHallun. OTMeuaJOCb CJIMIIKOM IIMpoKoe paccTaBJeHHe Nepe]t 
HX KOHeWHOCTeH IIpH XOAbOe HIM HACCOpoT saOpacbIBaHve UX BHYTPb, MOBIC 
HH€ TOHYCa SKCTeH3OpOB HM Jp. 

Bumsnne BosqeHcTBHH y. B. 4. Ha ycnoBHopepleKTOPHY10 AeATeIBHOCTb ObIJIO 
HEOJMHAKOBBIM Y 2KMBOTHBIX C pa3HbIMH THIAMH BbICLUeH HEPBHOM AeATe/bHOCTH. 
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Puc. 1. CuwoKenve ycJIOBHbIX ped~seKCOB Moce BO3AeCHCTBHA MOJIeM y. B. ¥. Ha OONACTb MO32KEeUKA, 

Tosa 10—12 sr, 5 mun. CoOaxa Bop3nk. 4 jenenua Wikanbi=1 Kanne. CromOuku BBepX—IOMIO- 

XKUTCAbHbIC YCOBHBIe pe*bIeKCbl; BHH3 — uPPepenunpowKa (MeTpoHoM 52): J — merponom 100, 

2 — cpet, 3 — 3BoHoK, 4 — kacamkKa; a, 6 — 20 BO3eHCTBHA B CMexKHble HH; 6 — Cpasy Xe 
nocule BOSIeHcTBHA y. B. ¥., 2, 0 —B Ba MocexyIomlux JHA 


Y DKenroro u Bop3sukas 10 u3 13 onpirop c IpHMeHeHHeM BO3eHCTBHH MOAME 
y. B. 4. Maslow MomlHOCTH (7 — 12 BT) HaOOJaIucb HapyWeHHA yCJIOBHOpedseK- 
TOPHOH JCATEIbHOCTH, BbIPAKABLIHECA B CHHKCHHH YCJIOBHBIX pe*JIEKCOB Ha YaCTB | 
pa3sqpaxkuTetel WIM B TeYeHHU BCero ONbITa, WH B OCNaONeHHU Wudpepenwu | 
POBOUHOFO TOpMOxKeHNA. OdpekTb! HaOMOJaIucb IHOO B JeHb BO3JEMCTBHA, | 
mu60 Ha 2 unm 3 WeHb Tocne mpouexypHt. Mcxoynpili cou BOCCTaHaBIMBAaICs | 
yepe3 1—2 qua. OM M3 9THX ONbITOB pefcTaBuleH Ha puc. |. | 
BosyeHcTBHA NOJIAMH y. B. U. MOWHOCTbIO B 25—45 BT MPOBOAMJIHCh B OMB} 
Tax Ha 3THX coOakax 6 pas. M3menenua ycnoBpHopedieKTOpHOl WeATeJIbHOCTH | 
HaOoaIucb B Tpex calyyanx. On BbIPaxkaHcb B yxyfueHHu AudPpepeHun-: 
POBOK MH CHWKEHHH YCJOBHBIX pe*eKCOB, a B OAHOM CyIyyae HaOOJalach ypaB- 
HUTeIbHaA (basa 3a CYeT CHHMKCHHA YCJIOBHbIX pe*PIeEKCOB Ha CHJIbHbIe pasypa-) 
axuTemn. Ilocuie IpHMeHeHHA BOSAeHCTBHH OOMbUIMMH O3aMH Yy. B. YU. PeAKTHB-} 
HOCTb KOPbl K 9THM BO3JeHCTBHAM CHMKalacb, B CHJIy YerO MOBTOPHbIe BOs Jeu: - 
CTBHA OKa3bIBaIHCb HespPeKTHBHBIMH. | 
Y co6ak co claObIM THOM BbICWIeH HepBHOH JeaTembHocTu — Jipyxka: 
vw Pues — OOHAPYKUTb H3MCHEHHA YCOBHOpPedeKTOPHOH eATebHOCTH 
nocuie BO3eHCTBHH Ha MO3%KeYOK MOJIAMH y. B. 4. MOLHOCTbIO B 10—14 BT He 
yHalocb (HaNOMHHaeM, YTO YCJIOBHOpedeKTOpHbI (—bOH STHX CcOOaK Obl Kpaii- 
He H€yYCTOHYHB, ITO 3aTPYAHAJIO BbIABJIGHHe He OYHb pe3KuX appekTos). Bos- 
AeUCTBUA Ke NOMAMM y. B. Y. MOWHOCTHIO B 25—45 BT BBIsbIBamH y Ji pyxKa4 
TAKEJbIC HAPYIWEHHA BbICWIeH HEPBHOH JeCATeMbHOCTH, KAKUX HUKOra He HaGVIKO> 
Aanocb y 7Kentoro u Bopsuka. Ycuopuble pediekcbl NaqatH NO HyA, UB Tey 
yeHHe BCero ONbITa y 2KMBOTHOPO OTCYTCTBOBAIH BHAMMbIe peakKUMH Ha yCJIOB-f 
HbI€ Pas{paxKuTeM WM Ha KOpMyliky. Mcxoqupit ycnoBHopedieKTOpHbiit dor 
BOCCTAHaBJIMBaICA Ha 2 WIM 3 WeHb. CHM2%KCHHA PeaKTHBHOCTH Nocse NOBTOps 
HbIX BO3AeCHCTBHH OOJbIUMMH JO3aMH y STO COoOaKH He HaGwOaocb. 
CaJITaH OTMM4aJICA BbICOKOM yCTOHYHBOCTbIO KOpbI K BO3JeliCTBHAM y. B. YI 
Ha MO3%KeyOK. OAHOKpaTHble BO3ACHCTBUA Ha MO32KeYOK Josamu oT 25 yo 40 Bf 
Mp AVIMTeMbHOCTH SKCNOSHIMH B O—20 MHH. He BbI3SBaJIH y Hero H3MeHeHHEs 
B YCJIOBHBIX pedsiekcax. JIuuib Nocme 5 BosfelicTBH OONbUINMH O3aMH y. B. 4 
Ha MOSKeYOK HW 2 BOSAeHCTBUH Ha 3aHve NOMOBMHDI OObUIMX Nomymapn y Cant 
TaHa yaJlOCb BbISBaTb 3HAUHMTEJIbHbIe HAP YWCHHA BbICLUeH HEPBHOH JeATebHOCTH 
Htak,y YeTbIpexX HalIMX NOJOMbITHBIX COGAaK C CHJIbHbIM THOM BbICUel HepB: 
HOW J€ATeMbHOCTH BO3eHCTBUA NOJIeEM Y. B. U. Ha OOMACTH MO3%KECUKA BbISbIBAIE 
HapyleHuA dyHKuWHi Kopbl. Hapywienua 9TH KacaJIMcb pa3sMUHbIX aHamusag 
TOPOB B OTAMYHE OT ONbITOB C BOSCHCTBUAMM Ha CJIYXOBbI€ 30HbI KOPbI, B KOTO™ 
PbIX HaPyWeHHA BbICIUCH HEPBHOM AeATeMbHOCTH OrpaHMUHBavcbh Mb mpe™ 
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ACNaMU 3BYKOBOrO aHasusaTopa (*). Ho npu onpesenenubix ycOBUAX Bo3jeli- 
CTBHAMH Y. B. 4. Ha MO3%KeYOK, MHOra ylaeTCA BbISBaTb He YXYUIeHHe, 
4a H3BECTHY!IO HOPMAJIH3allMIO BbICWIeH HepBHO! JeATebHOCTH. 

¥Y coOakH @PuHAex, Kak OblIO CKa3aHO, ycJIOBHBIe Rediekcbl OTIMYAIHCb 
HeYCTOHYHBOCTbIO H YacTO OTCyTCTBOBaIH. JIMb NOBbILLAA BO3OYMMOCTb KOpbI 


Ta6auna 1 
YcNOBHOe CJNOHOOTAeeHHe TIpH BO3MelicTBUH MoseM y. B. u. 
Ha OO/aCTb MOSKeUKa H Moce BBECHHA KOtbenHa (cpeyHee 
moO MaTepHajiaM 28—36 onbiTOB B Kax Joli rpymme) 
— 


Io sosneij-| Mocue ppe-| Mepex pos-| Mocne Bos- 
TeHHA HeticTBHeM| nelictBua 
cTBH 
KocbenHa Vel Buea. Yo Baas 


B oTBeT Ha yc- 
JIOBHbIH = pa3- 
Wpaxku TeJIb 8,441,77/30,6+2,8} 7,0+4,7) 23-+1,7 

B oTBeT Ha qud- 
(bepeHnupoBKy 0 9,4 0 1,0-L0,6 


IIpuHmMeuanune. Cmonoorgenenne B Ta6n. 1 Hu 2 
BbIPaxKeHO B eJeHHAX IlKavibl (4 eeHHa = 1 Kanu). 


KodeHHOM B ft03ax 0,1—O0,2r, HaM BpeMeHHO yylaBaslocb JOOuTECA y 9TOH cobaKku 
YCTOHYMBOH yCOBHOpedieKTOpHOli JesTembHOcTH. Ho nocae NOBTOPHBIX NpHMe- 
HeHHH KO*eHH NepectTad! OKasbiBaTb NOMORKUTeIbHOe JelicTBHe. B sTO BpeMsA y Co- 
Oak CTaJO HaGOaTbCH NATOMOTHYeCKoe MOBECHHE B CTAHKE: OTKA3bI OT NHL, 
BUSP, ABUTaTeJIbHble OOOPOHHTeJIbHbIe peakunH. Ha 9ToM (houe Obi0 MpoBeseHoO 
BOSeHCTBHe NOJIeM y. B. ¥. Ha OONACTb MO32%KeUKA (MOMLHOCTH Nossa 20 BT, Wau- 
TeJIbHOCTh SKCHO3HUMM 10 MHH.), BbISBaBIUee CHayaa yrsyOeHHe MaTOJOrH- 
YeCKOrO COCTOAHHA, 3aTEM KpaTKOBpeMeHHOe yJIyUWIeHHe ycsOBHopedsleKTop- 
HOW J€ATEJIbHOCTH C MOCJeAYIOWIMM BO3BpaTOM K HCxXOJHOMy ypoBHto. Bropoe 
MW TpeTbe BOSJeHCTBUA Y. B. YU. BbI3SBaJIM 3aMeTHOR YJIYUILNeHHe, OKOHYATeJbHO 
3akpenuBuieecaA Moce YeTBeEpTOrO MH MATOFO BO3eHCTBHH. OTH MaTepvaJb! CyM- 
MHpoBaHbl B Tad. 1. Ilocne BosyelicTBHH y. B. ¥. HaOsIONeHHA 3a YCJIOBHO- 
pedeKTOpHOH JleaTembHOCTHIO MuHAVIes MposowKaNNCb B TeyeHHe 8 mec. Hop- 
MaJIH3aulua OblIa yCTOHYMBOH. 

Bropasa co6aka, J[pyxoK, c HeycTOMYHBLIM yCJIOBHOpedbIeKTOPHbIM (POHOM 
VM UWMpKYJIAPHbIMH pe3KHMH HapYLWeCHHAMH BbICLIeEH HEPBHOH JeATeJIbHOCTH Obla 
TIOMBeprHyTa Kypcy BO3eHCTBHH y. B. 4. Ha OOMACTb MO32%KeUKA 10 TOM %Ke Me- 
Toquke, 4uTO Hu Mune. Ho y HeeB pesyvibTaTe STUX BOSeHCTBUH HaOJIOaJIOCb 
He ysIyulleHHe, a TAKeNOe yXyAuieHve (yHKUMH KOpbl. 

Jlo Havana BO3eHCTBHH YHCO ONbITOB C HOPMAJIbHbIM yCJIOBHOpedIeKTOp- 
HbIM (POHOM cocTaBANO 53,3% (24 crysad u3 45), a Mocae Hayaa BO3elicTBUH 
YHCIO CJyYaeB HOPMaJIbHOM BbICIUeH HePBHOM eATeJIbHOCTH yllaslO JO 952% 
(2 cmyuaa u3 38). Ho kype BosfeHcTBUH Ha MO3%KeYOK MOJIAMH y. B. ¥. MEHbIUeH 
moujHocTtH (10O—12 BT), NpOBOAMBLIMMUCA Yepes JeHb, BbISBAJI CTATHCTHYeCKH 
JOcToBepHoe y.lyulleHHe BbICHeli HEPBHOL eATeMbHOCTH (B. H. Jl.) (cM. TaOJI. 2). 
CraTucTuyeckad JOCTOBEpHOCTb YBeJIHYeHHA YHCJ1a ONbITOB C HOPMAJIbHOH BbICLUeH 
HEPBHOli JJeATeJIbHOCTHIO COXpaHAeTCA H IPH CpaBHeHHH yCOBHO pedieKTOpHOH 
JICATeEbHOCTH Tocle 9TOrO Kypca BO3AeHCTBHH C yCOBHOpedIeKTOPHbIM (POHOM 


VAogmmmingn 2; 


PesKkue Hepeskue 

MaJIbHaa 
Hop Ms Hapy WleHHA Hapy WeHusA 
Bho ES ihe B. H. J B. H. A. 


(4HCIO OMBITOB B %) 
Tlepex sosgelicrsnem (19 ompiTos) 42,8 +11,7 31,7+12,4 26,3-+10,4 


Ilocne Bo3gefictsua (63 onpira) 92 + 3,2 1,6-+2,4 6,4+3 
4447 


3TOH coOaku B 1100011 Apyro nepuod, Kora XUBOTHOe He NofBeprayioch HHKa- 
KUM Bosselicrauam. HopManusallud BbICUIeH HePBHOM JeATebHOCTH yepKUBA- 
jlacb B Teuenve 21/5 MecaleB nocsie BOSselicTBHH, 3aTeM B paOoTe Obl CieuaH 
JeBATUMeCHUHIA NepepbiB. Kora OMbITb! OblIM BOSOOHOBJICHbI, OKASaJIOCb, TO 
y ApyxKa BOCCTAHOBHICH MCXOJHBIM yCOBHOpedJIeKTOPHbIM (oH. 

J|ia BbIACHeHHA TOrO, B KakOH Mepe B HaOwOfaBleMCA HaMH YJIyTIWeHHH 
BbICIUCH HEPBHOH JeATebHOCTH HIpavO POJIb BOSAEMCTBHE Ha MOSHKEYOK H He OKa- 
3aJIH JIM 3eCb BIMAHUA [pyrue (akTOPbl, CBASAHHbIe C y. B. Y. MpOUeAyPOu,— 
BO3MeliCTBHe Ha HeOObUIMe YYACTKH 3aTbIIOUHbIX JONel KOpbl, OOuyee USMe- 
H€HHe MO3roBOro KpOBOOOpalleHHA, H3MeHeEHHe BHYTpWyepenHoroO AaBJIeCHHsA,. 
pecbleKCbI C KOXKH H MBI T. 1.,— MbI TIpOBesH CepHI0 OMHOCTOPOHHHX BOSeH— 
CTBHIi Ha JIeBy10 CJIYXOBYy10 30HY Kopbl (3TOM 2e COOaKu) 0 TOM Ke MeTOAUKe, 
Kak MIPOBOHJMCb BOSJeHCTBUA Ha Mos%KeyOK. B 9ToM csyyae acppeKT OblJI Me- 
Hee 3HaUHTEJIbHbIM (CM. TaOJ. 3) 


TeasOul Vota 


seven: Bree oe Bente 
BANG 2's B. H. Je B. H. 
(ducIO OMBITOB B %) 
Tlepeg Bosyeticrpuem (32 ombita) 40 ,6+8,8 93-45 50,1+18,8 
Tlocae BosfelictBua (42 onbita) 61 ,5-++8 3+2,7 39 ,0-+7,7 


IIpu sro dbopme BosjelicTBuA yBeHYeHHe YHCJa OMBbITOB C HOPMAaJIbHOH BbICIUeK 
HEpBHOH. JeATEMbHOCTbIO HE ABJIACTCH CTATHCTHYeCKH JOCTOBEPHbIM. f 

TpeTbaA coOaka Cc HeyCTOHYHBBIM YC- | 

2 _ JIOBHOpedbreKTOpHbIM cbonom, Mauuika, 

epee See. ae ob aaeTe kibdmed tel pe HOMME Ty Taga pey BO3eHCTBHH | 

(cpeanee no Ma repuanam 20—27 onprrop “HO#EM Y.-B. 4. Ha OO1aCTb MO32KeUKAa M10 | 

B Kaxkoi rpynne) TOH %«e MeTOAHKe, uTO H J[pyxKoK. 

PesyIbTaTbl 3THX OMbITOB CYMMHPO- | 

Ilo Bsosmet- Tlocue BosyeH- BaHbI B Taw. 4A, | 


TaoOuauna 4 


CTBHA Y. B. 4.| CTBHA Y. B. 4. Mb BuAHM, 4TO BOSelCTBHA Y.B. 4. | 

My sTOH coOakH BbI3BaNIM CTaTHCTH-} 

Oe YeCKH JOCTOBepHOe MOBbILMeHHe TOJIO-> 
feo, 2KUTEJIBHBIX YCJIOBHBIX PEJIEKCOB, JMB | 
one 15,7-+2,18 | 32,44+1,8  weeca 21 jeHb, OHakO B WaHHOM culy> | 
B one Ha yae O HOPMAJIH3alHH BbICIUeH HeEpBHOH| 
Andepex- €ATEJIBHOCTH FOBOPHTb HeIb3A, TAK Kak | 
NpOBKy 7,542.35 |-a2 043 4° 4 P | 


OJHOBPeMeHHO yXyAWHIHCb Audpdpepexu-, 
uHpoBkH. [IpuBeyeHHbi MaTepHas T10- 
Ka3bIBaeT, YTO BO3EMCTBUA MOJIEM y. B. Y. Ha OONACTb MO3KeUKA B OOJbIUNH-| 
CTBE OMBITOB BbISbIBAIOT Y COOaK MHOTOOOpasHble H3MeCHeHHA ycOBHOpeduleK-~ 
TOPHOM JeATebHOCTH, S3aBHCHIMe OT THNa BbICIUelH HePBHOH JeATeMbHOCT 
X%KMBOTHOrO HM HCXOMHOrO (PYHKUMOHAbHOrO COCTOAHHA. 

BosjelicTBuA y. B. U. MOFYT BbISbIBATh Kak yXyMWeHHe ycOBHOpedieKTOp- 
HOH JeATebHOCTH, Tak H ee HOpMasM3aunt0. JLOsbI y. B. ¥., BbISbIBAIOLHe CXOL-4 
Hble S@PeKTbI, PasJIMUHbI yY PasHbIX MKUBOTHBIX. 


UuctutytT Ovonornmueckoh dusuKxn Tloctymuso 
AxkanemunH Hayk CCCP 27 IX 1956 


UWHTHPOBAHHAA JIMTEPATYPA 


1E. B. Tepeurbesa, Pedepatst xayuno-uccnenos. pa6or,OTg. 6uon. nayk AH CCCP} 
1945, crp. 374. ? H.H.Jl up uu uv, Buodpusnxa, 2, B. 2 (1957). : 
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Jloknzayn Akanemun nayK CCCP 
1957. Tom 112, N 6 


PHZ3HOJOTHA 


H. ll. MOBYUAH 


BJIMAHWE AHIJIEKTPOHA HA 3ATOPMO)KEHHbBIE 
NOJIOWKUTEJIBHBIE YCJIOBHBIE PE®JIEKCbI 


(ITpedcmaeaeno axademuxom K. M. Boikossim 13 XI 1955) 


IIpeqcTapnennpit B HacCTOSeM COOOMeHHH SKCHepuMeHTaJbHbIit MaTepHaJl 
ABJIACTCA YACTbIO HALIHX HCCJIeOBAaHHH NO BbIACHEHHIO BAMAHUA MoOmMOCOB MO- 
€TOAHHOPO TOKAa Ha NOJOMKUTEbHbIe H OTPHWLaTebHbIe (TOPMO3HbIe) yCJIOBHbIe 
pedsexchl. Henb uccneqoBanua — MoKa3aTb XapakTep BJIMAHHSA NMocTOAHHOrO 
TOKa HHCXOJAMerO HallpaBJIeHHA Ha MOJIOKUTEMbHbIE YCOBHbIe pedeKCbl, 3a- 


_ TOPMaxKHBaeMble Np MOBTOpeHHuu. M3pectuo, UTO OJHOH H3 MIPHUHH, JIeK AUX 


B OCHOBE BO3HHKHOBCHHA TaKOrO SATOPMaAKUBAHHA B KOPKOBbIX H€PBHbIX KJIeT- 
Kax, VW. I]. Ilapnop cuntan Hanwune cyMMallHu CJIeQOBbIX pa3jpaxkeHHii, BoO3- 
HHKaIouluX OT MpeAbIAyUWMX pas_parxKuTeseH, Cc BO3OyKJeHHeM OT HaJIMUHbIX 
pasqpaxuTenel. OTOT npowecc 3aTOpMaxXUBaHHA B YCOBHOpedbeKTOpHON Jes- 
TCJIBHOCTH BOSHHKaeT BCJIeACTBHeE TeCHJCHUHH HEPBHbIX KJIeTOK MO BJMAHHeM 
pa3sqpaxkeHHA NepeXoJUTb B TOPMO3HOe cocTomsHHe. KueTKH NepexogAT B TOp- 
MO3HOe COCTOAHHE KaK IPH HeMOAKPelJIeHHU yCOBHOTO pedieKca, Tak HW pH 
MOBTOPHOM Ho,kKpeneHuu ero. Pa3sBuTue Takoro Tpollecca 3aTOpMaxKuBaHHA 
B Tl0CJIe {HEM CJIy4ae BHAHO B OMbITAX C «yrallleHveM C NOJKpelJIeHHem». 

BauAHHe NOJOCOB MOCTOAHHOrO TOKA Ha BBICIUYIO HEPBHYIO JeATeJIbHOCTb 
H3yuaJlOCb OY€Hb MaJIO, a Ha 3aTOPMOXKEHHbIC MOJIOMKUTEbHbIE YCJIOBHbIe pe- 
qpleKCbI COBEPIUeEHHO He H3yyaJOcb. 


Ta6nauna ft 
HopMasbubii (oH ycOBHbIx pedsexcos (To6ux. Onpit Ne 340/24. 4 VII 1953 r.) 


Be os Benuunna yexosnero’ == en 
By & 4 oe TlepHog “H30- g Geneaee, ean) BennudHHa 
& Sos YcnoBubitt JMpoBaHHoro | 6esycNOBHOrO 
4 S; aS nelicTBuA yc- rai a CJIIO HOOT Fes1e- 
ox Ono - JIOBHOrO pa3s- Be HHUA (MevIeHHA 
a87 aes Pasi Davee apaxuTena ES |. nenom| 2 kakabte WIKaJIbl 3a 
Sez) SZEE (ceK.) ee qh 5 cek. 1 Muu.) 
msa2| SEs ag 
4 767 3BOHOK 20 0 37 | 8—9—8—12 210 
4 768 SBOHOK 20 2 29 | 1—6—9—13 199 
4 667 CBet 20 3 21 2—4—6—9 218 
4 668 CBert 20 4 16 | 2—3—3—8 216 
4 659 Metp. 120-+ 20 4 27. | 5—4—6—12 219 
4 660 Metp. 120-+ 20 (le ale? is ig ea) 226 
4 316 Metp. 60— 20 { 13 | 2—9—1—-1 (16) 
4 317 Metp. 60— 20 4 6 | 1—3—2—0 (6) 
4 661 Metp. 120-+ 20 4 12 | 2—1—4—5 227 
85 647 
SHEE Wong 6a” 


* Han ueptoii —cyMMa JlaHHBIX JWIsl MepBbIX pedeK CoB, Noy yepTol —CyMMa MaHHbIx 
IA BIOPbIX pedJeKCOB. 


Haim onpirst npoBoyusucb Ha Tpex co6akax (Toouk, Kas6ex, BpicTppiit) 
¢ TIMLLeBbIMH YCJIOBHbIMH pedJIeKcaMH B YCOBUAX H30NMPOBAaHHOH KaMepbl. Bee 
coOaKH MMeJIM XOPOLIO YMpPOUHeHHbIA CTepeOTHM, COCTALLMH H3 CABOCHHBIX Pas- 
[paxuresel: Ba 3BOHKa, Ba cBeTa, [Ba MeTpOHOMa 120 (nonoxuTebHOrO) . 
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Ta6munma 2 


TlonOxKHTeIbHbIe yCIOBHbIe pedsieKcbl B HopMe (Kas36ek) 


NoNe ONLITOB 

YcnoBupie N ere Cpen- 
pasqpaxuT evn UGE | eeteulees 29 | 34 50) 33 34 85 36 HEE 
3R0H0K 34 | 32 | 13.|.49.), 401 496 dG aS 17 19 191 | 19,4 
3BOHOK AM N23 8 6 0 8 13 6 2 6 99 909 
Cset ORI feile eee 3 6 17 AW i. 20 N34) oe 
Crer 16 14340.) 6) ee eres 4 4 13 85 | 8,5 
Metp. 120-++ 26 | 20 | 19 | 19 | 19 15 9 12) es) 39 189 | 18,9 
Metp. 120+ Aol 14 WAT ot Aca Seo eS 10 19 4270) 42,9 
te 66 | 69 | 46 | 62 | 32 40 42, 44, 39 74 D14 2 

Cymma* |7|\5|35 (46119 | 46 | 21 | at | 26 | 38 | 3% 
22 | 23 15,3120, 7/10,7/ 43,3 | 144 |44,7 |} 43). 24 ) aaa 
Cpemuee |—g-\7g-3|i7,7/ 5,3] 6,3| 5,3 | 71 10,3 | 8,7-| 12,7 10,3 


* O6osHaueHHA Te xe, ¥TO B TaOu. 1. 


Ba MeTpoHoma 60 (qnucdbdbepeHMpoBouHoro) Cc BKJIOUeHHeM TO KOHEI, OMHOTO: 


NOJIOXKUTeMbHOrO MeTpoHoma 120. Y Kas6eka orcyTcTBoBalH AudpepeHunpo- 
BOUHbIe pasipaxutTemm. Ila- 


y3bl MexKy elicrBvem yc- 
JIOBHBIX pasqpaxuTelen: y 


Bil 


JIAPOBaAHHOe yleucTBHe YCJIOB - 


(POH TIpoTeKaHHA YCJIOBHbIX 


TAO eres 


yYCJIOBHbIH pedsiekc Ha 3BO- 
HOK JlaeT 37 JesIeHHH WkKa- 
JIbl, HO TOT K€ 3BOHOK, TIpu- 


Ka36eka 5 MHH., y OCTaJIb-- 
HbIX coOak — 4 mun. H30-. 


HbIX pa3{paxkuTeseH paBHA-- 
noch 20.cek. Hopmasbupiii. 


pedleKcoB IIpH JaHHOM cTe-. 
peoTHne mpeycTaBieH Bs. 


V3. onbita, WpecTaBuieH-- 
HOTO B TaOs. 1, BUAHO, 4TO- 


Puc. 1. Cxema ycraHosKu Jit sneKrporonmueckoro ana- M€H€HHbIM BTOPHYHC, JaeT — 


1H3a ycNoBHOpeeKTOpHOl JesTebHOcTH: 6 —aKKkymy- MeCHbIWHH ad=deKT yCJIOBHOrO. | 


JIATOP , R — norenuvomerp, “1d — MHIHAMNepMeTp, 6—  CJIFOHOOTIICJICHHA (29 AEJIE - 
BOJIBTMETP, /1— H3BPaTHTe/Ib HallpaBJIeHHA TOKa, K — 


KJIOU, 9 — dICKTPObI 


JIeKCa Ha BTOpPble paspaxku- 
Te HaOMOLaeTCH pu WelicrBHH cBeTa u MeTpoHoMa. Ec. cOxKUTb BeJMUNAbI 
YCJIOBHBIX peNeKCOB 3a ONBITHBI JeHb OT MepBbIX pasqpaxnuteseu (lepBo- 
TO SBOHKa, M€PpBOroO CBeTa, H M€PpBOrO MeTPOHOMA [OJIOXKUTEMbHOFO), TO MOy- 


waeTCaA CyMMa 80, a IPH CIOXKCHHH BENMYHH YCMOBHEIX pedeKCOB Ha BTOpHIe- 


paspaxkUuTesIM CyMMa OyjeT MeHbUIe — Bcero sIHUIb 65. 


SaTopMaxkuBaHHe NOJIOAKUTEJIBHBIX YCJIOBHbIX pedsleKcoB B TIPOBOJMMBIX | 


HaMH ONbITaX MeO OOMbLIMH sdPeKT Ha CHJIbHbIe YCOBHbIe pas\paxuTemH. 


Ha caa6pie YCJIOBHBIC Pas{PaxKUTeJIM OTMEUCHHOe HAMH ABIeEHHe 3aTOPMOXKECH- - 
HOCTH ObIJIO MaJIO BbIPpaxkKeHo. Bepoatuo HaJIMUHe HIM OTCYTCTBHE 3aATOPMOXKEH- - 


HOCTH MOJIOKUTCJIBHbIX YCJIOBHBIX pedIeKcoB Ha BTOPHYHO IIPHMCHAeMBIe pas- 
ApaexkUTeIH 3aBUCHT OT COCTOAHHA HepBHOH CHCTEMBI B JaHHblit ONbITHbIM ACHb. 
B ta6n. 2 NpeAcTaBsleHa CBOJKa ONbITOB C NOBTOPHA!OWLHMHCA = YCJIOBHbIMH 


pasqpaxkuTetamu. Onpirer No 26 u 27 Opin TIpOBeeHbI MWocse AAATeIbHOTO. 
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Hu). Ta Ke 3aKOHOMepHOCTb. 
YMeHbILeHHA YCJIOBHOTO pedb-- 


nepepbiBa B paOoTe. OTHM, B YaCTHOCTH, MOXKET ObITb MOXKHO OObSACHUTH OTCYT- 
CTBH€ 3ATOPMOXMKEHHOCTH pedileKcoB Ha cBeT. HecmoTps Ha OTCyTCTBHe B HeKO- 
TOPIX OMbITAX 3aTOPMOXKCHHOCTH Ha OTEJIbHbIC, IPeHMYILeCTBeEHHO cula6ple, 
Pas{paxkuTeM, CYMMAapHBbIt sdppeKT ycMOBHOpedbeKTOPHOli JeATewbHOCTH HA 
NepBble PasqpaxUTeJIM, KAK NpaBHJlO, OOMbILe CYMMBI Ha Te 2Ke pasAparxkuTesu, 
BTOPHYHO IIPpHMeHeHHBIe. 

Ilepeq Hamu crosisa 3a{a4a BbIACHUTb, BOSMOXKHO JIM C MOMOLIbIO aHoqNaallHu 
rOJOBHOrO MO3ra CHATb 9STOT TIpollecc 3aTOPMaKHBAHHA MOJORKUTCIbHBIX 
YCOBHEIX pedreKcos. [1A STOLi We MbI HPHMeHAJIM MOCTOAHHbI WIeKTPHYeCKHii 
TOK HHCXOAAMero HallpaBJieHHA — aHoy, Ha royioBe, KaTO— Ha cmuHe. ToK 
Opanca oT 12-BonbTOBOrO aKKYMYJIATOpa H MOaBasicA Ha OObEKT cuuOli oT 3 


Taonsuna 3 


BuWAHHe AHSeKTPOHA Ha 3aTOPMOXKeHHbIe ycNOBHBIe pedieKcbl. Cua ToKa 7 ma 
(To6ux. Onpit Ne 367/50. 3 XI 1953 r.) 


Re g i BeaHuHHa ycvIOBHOrO 
ge | £58 Tepnox = | Grenenus was) Beamunua 
2s =o 9 H30JIHPOBaH- Se 6e3y cHOBHOrO 
ie a a 5 a Y cuIOB HEI Horo jelicTBHA 5 Ki CJOHOOT Jewle- 
wii | ORGS yCJIOBHOrO Ee HHA (qeneHHA 
eas; | SS55 PasapaxuTesb | pasnpaxutenn | & B Kaxkyiple WKasbI 3a 
eaa| ose 5 (ceK.) a aii oan 5 cek. 4 Mun.) 
=sa2| Gees Be 
4 821 3BOHOK | 20 | 3 32 | 4—8—8—12 188 
Tok Bk.uwoueH 3a 1 MHH. 20 BKJIOUeHHA BTOPorO 3BOHKa 
4 | 822 3BOHOK | 20 | 2 |-44) 928-195 14 183 
Tok BbiKoueH Yepes 1 MMH. Mocwe NosKpenseHua 
4 | 720 | CBeT | 20 | 1 | 28 | 9—8—6—5 200 
Tok Bks1OueH 3a) 1 MHH. 20 BKJIOUCHHA BTOpOrO CBeTa 
4 | 7241 | CBeT | 20 0 Corn 143 192 
Tok BbIKOueH 4yepe3 1 MHH. MoCJe NOAKpenJeHuA 
4 | 736 | Metp. 120+ | 20 { 30 9—7—6—8 198 
Tok BKmoueH 3a 1 MHH. 20 BKMO“eHHaA BTOporo Mertp. 120 
4 | 737 | Metp. 120-++ | 20 1 My ips 201 
Tok BbIKNOGeH uepes 1 MHH. Moce NOAKpenwMeHHA 
4 | 368 | Merp. 60— | 20 1 a7 6—4—2—5 | (13) 
Tok Bks1oueH 3a 1 MHH. 20 BKNOYeHHA BTOporo Metp. 60 
4 | 369 | Mertp. 60— | 20 | 0 | ol | 7—7—6—11 | (44) 
Tok BbIKOUeH TOCIe H3MepeHHA 3a 1 MuH. Nocse JelicrBHA 
4 | 738 | Merp. 120-4 | 20 0 | 20 | 2—3—b—9 | 189 
90 586 
Cymma* | 123 | | 576 


Ilpumeuanne. B cranke coOaka cTossa CNOKOHHO, OTKA3a OT efbi He Oplwl0, eva 
XOpOulo. 


* O6o3HaueHHA Te 2*e, ¥TO B TaOu. 1. 


Ta6uuna 4 


Bumanne avaseKTpOTOHa Ha SaTOPMOXeHHBIe MOJOXKUTEMbHbIe YCJOBHbIe pedJIeKCbl (Kas6ex) 


NoNo OMbITOB 


af ae 
Y cIOBHBIC \ Ss as 
pasqpaxkuTen 4 48 49 50 54 52 DS 54 Li}8) 61 5 & 


3BOHOK 6€3 TOKa 18 24 16 15 20 16. \ 49%) 22, | 27 265 203)20 5s 


3BOHOK C TOKOM 37 29 32 36 39 Be ONE shay) 22 le 7till ipeakits 37,6 
alr 6e3 TOKa 44 17 10 i 8 QP 444d aie ee 2 ee 
CpeT C€ TOKOM 6 22 14 16 12 14 10°} 44.) 48.) 22°) 142\4eeee 
Metp. 120+ 6¢e3 

ea 0 LOM 24 20 Wi 13 21 AAG 27 N24 23 AOS ie ies 


Merp. 120-+-.coxom| 40,.|.35.|. 24.1 23, | 48.445] 25.1 -40\| 341) 50 eoreamm 
| 62 | 46, | 43 | Mada Aunt | 60 Gpean eo 
Cymma* 33 | 86. | 64. 1775 | TOS SS GR Bo oan aise 
16 | 20,7 | 45,3 | 44,3 | 13,7 | 15,3 13,7] 20 |21,7121,7) | |7\8 


Cpeanee 94,3 '| 38,7 | 21,3. 25. | 21,7 | 19,3 20, 7129, 7130,3] 261) 


IIpumeuanue. Cuna Toka B onpite Ne 4 6pinma 3 ma, B onbiTe No 49 —5 ma, B 
OCTAJIbHBIX OMbITaX—4 Ma. 


* OQ6OosHaueHHA Te %e, UTO B Tab. 1. 


yo 10 ma. Cxema ycTraHoBKH peyctTaBuiena Ha pu. |. IIpuMenanucb cepeOpsAHbIe 
3ICKTPObl, XJOpHpyemble Tepeq onbitom. J[nddepexTHpli (pa3qBoeHHbIi) 
3JIEKTpOJ, MaMeTpoM 13 MM, 3aKJIIOURHHbIM B SOOHHTOBbIC WHCKH, MPUKJIeMBaJICs 
MeHJeseeBCKOH 3aMa3KOH Ha KOxKY Hal HaqOpoBHbiMu Ayramu. Huguddepent- 
HbIM SeCKTPON, B YeTbIPe pasa OobWIHNH AudpepeHTHOrO, NPHOMHTOBBIBAJICA Ha 
cuuny. Mecto npusoxKeHHA 3IeKTpOJa OUNIaIOCb OT wepcTH. Iloq aneKTpoqaMu 
Ha KOKe HaXOJWNaCb CMOYCHHAA TeMJIbIM (PH3HOJIOFHYECKHM PaCTBOPOM BaTa. | 
Tok BKMOUaJICA BCera M1aBHO, HaYHHaA OT HYJIA NOKa3aHHii MUJIIMaMMepMerTpa. | 

B Hallux ONbITaxX OTMeYalacb OMpefeseHHaA 3aKOHOMEPHOCTb aH3JIEKTPO- 
TOHHYCCKOFO YCTpaHeHHA 3ATOPMAKUBAHHA MOJIOMKUTEbHBIX YCJIOBHBIX pecpie-| 
KcoB. B TaOn. 3 u 4 NpeACTaBJICHbI pe3yJIbTaTbl THNVYHbIX ONbITOB. B oTAMaHe: 
OT [aHHbIX, MpefcTaBeHHbIX B TaO. 1 H 2, B HHX MOKa3aH MpOTHBO-; 
NOJOXKHLIM O6pa3s0M MpoTeKaloujH mpouecc ycnoBHopedseKTopHoli eaTeb- 
HOCTH MO BJIMAHHEM AaH3JIEKTPOTOHA B CpaBHeHHH c HOpMoH. BenuunHa ycnoB— 
HbIX pedJIeEKCOB Ha BTOPHYHO IIPHMeHAeMBIe YCJIOBHbIe pa3spaxkuTesu OobUIe,, 
yeM Ha TlepBble. CyMMa YCJIOBHBIX pedbJIEKCOB B YHCJIMTeNe CTAHOBHTCA MeHBIIEe, 
yeM B 3HaMeHaTese. B ONbITe, WpeACTaBeHHOM B TaGw. 3, WucMUTeNb paBeH 90, 
a 3HaMeHaTesb 123. Orciofa culefyeT, YTO 3ATOPMOXKEHHbIC VCJIOBHbIe pecPJIeKCbI 
Ha (POHE aHIJICKTPOTOHA YBeIMUMBAIOTCA. 

B ta6a. 4 npefcraBiena cBO{Ka ONbITOB C BIMAHHEM aHSJIEKTpOTOHa H 
3ATOPMOXKEHHBIC NOJOMKUTEbHBIC YCOBHbIe pediekcbl. B STHX OMbITaX OTUeT? 
JIMBO MIPOABIAeCTCH PACTOPMAXUBAIOMee BMAHHE NOCTOAHHOTO 3JIEKTPHYeCKOrG 
TOKa HHCXOAAMero HallpapsenuA. Menee 3HayHTebHOe BJIMAHHE AaH3JIeKTPO- 
TOHA CKa3bIBaeTCAH Ha pedbieKcaX OT caObIX YCOBHbIX pa3sqpaxuTeel (cm4 
onbitnt Ne 4 uv 53). 

B npopeeHHbIX HaMH OMbITaX ObIIO TaK2Ke 3aMeyeHO, YTO aeKT Ha BOS 
WeHCTBHe TOKa OoubIle CKasbIBaeTCA Ha pedIeKCaX Ha CHJIbHbIe YCMOBHbIe pas 
APaXKUTeM MW 3aBMCHT OT KayeCTBa YCJIOBHOrO pedbieKca H OT OOuLero (yHKUMOF 
HaJIbHOrO COCTOAHHA FOJOBHOrO MOsra. YKa3aHHaA 3ABUCHMOCTD JlelicTBUA TOK 
Ha 3aTOPMOXKCHHbIC TOMOKHTeMbHbIE YCJIOBHbIe pecMeKCbl BbIZBUTaeT BOMpPO 
O «J\03€> TOKAa B KaXKJJOM KOHKPeTHOM cylyyae. 

Virak, aHoqM3auua roulOBHOrO Mosra NOCTOAHHBIM TOKOM cunol B 3—10 m 
MPHBOAMT K YBe/IMYCHHIO MOJIOMKUTCIbHbIX YCJIOBHbIX pebeKCOB, YTO CBA 
TEJIbCTBYCT O BOSOy2*KAalolleM JelCTBHH AHOAM3aUHH Ha KOPy romOBHOrO MOBre4 


Unctutyt dusvonorun um. V.T1. TMasnopa Tloctynuso 
Axkajemuu HayK CCCP 13 XI 1956 
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Jornagn Akanemun HayRK CCCP 
1957. Tom 112, N6 


PH3SHOJIOLHA 


H. H. HE3JIMHA é 


HAPYIUIEHWE MW BOCCTAHOBJIEHHME JIBUFATEJIbHbIX ®YHKUMM 
yY COBAK TOCJIE MOJIOBHHHOM NOMEPEYHOM MEPEPE3KU 
CTBOJIA FOJIOBHOrO MO3rA HA YPOBHE BAPOJIMEBA MOCTA 


(ITpedcmasaeno axademuxom JI. C. Hlmepx 81 X 1956) 


Jjo mocnequero BpeMeHH BOMpOCH! BOCCTAHOBCHUA HapyIeHHBIX (yHKWHn 
BbICOKOPa3BHTOrO OpraHH3Ma HCCMeAOBaANUCh (PU3HONOTaMH MpeHMyLecTBeHHO 
TIpH NOBpeKACHHAX PasJIMUHbIX yYaCTKOB TepHdepwyeckol HepBHOH CHCTeMBI 
MH CNHHHOrO MO3ra, B TO BPCMA KaK MOCJeACTBHA NOBpexAeHHH BepXHUX OT- 
ACNOB WeHTPasIbHOH HEPBHOH CHCTeMBI, 3a HCKJIOUVeHHeM MO32KeuKa, He u3yya- 
JIMCb CHCTeMaTHYeCKH MO STHM yruioM 3peHua. B 9TOM MaHe u3y4eHHe No- 
CJIe€ACTBHH OOKOBOH MOJOBMHHOM Nepepe3kH CTBONAa FONOBHOTO MO3ra Ha yPOBHe 
BapowIMeBa MOCTA IipeACTaBIAeT HECOMHEHHBIM HHTepec. 

B wuTepatType HMeIOTCA KJIMHHYeCKHe ONHCaHHA CyyaeB, KOrJa NONOBHHA 
MO3roBOro CTBOJI€a Ha YPpOBHe BapowHeBa MOCTa OblIa MopaxkeHa BceACTBHE 
HapylleHHA MOSroBOrO KpOBOOOpalleHHA HWIH Hanya onyxonn. Jlna Takux 
sa0omeBaHHH XapaKTepHbI aIbTepHHPyiollve Napatnun UNM Napesbl, a TakxKe 
NOHWKeHHe HIM NOTepA YYBCTBHTeJIbHOCTH Ha MPOTHBONOJORKHOH MoparxkeHHto 
cTopoue (?, 7, 4). 

B 9KcCiepHMeHTaX Ha 2KHBOTHbIX MOJIOBHHHYIO MOMepeyHylo Nepepesky Mo3- 
FOBOrO CTBOJIa Ha YPOBHEe BapOJIHeBa MOCTAa IIPOH3BOAHJIH y KOLIeK H coOak (* 8) 
Hy o6e3paH (%, °, 1°). Stu uccweqOBaHHA ObIM HallpaBJeHb! IpeHMYIleCTBeHHO 
Ha H3y4eHHe TePMOPeryJAUHH WH peCiHpaTOPHbIX MeXaHH3MOB, a TakKe pa3- 
JIMUHBIX TIPOBOAWIMX CHCTeM MO3sroBoro cTBOa. M3 ABHraTeJIbHbIX Hapylie- 
HHH OTMeUaJIHCb MaHeKHble JBY2KeCHHA B CTOPOHY MOBpexXjeHHA, WIMTebHaA 
@yleKcHA KOHeUHOCTeH Ha MPOTHBONOOHKHON Tepepeske CTOpoue, MbIlleuHaA 
JUCKOOpAMHAaluA UMCcuNaTepaIbHBIX KOHeuHOCTeli. B OTHOLIeHHM 2Ke BOCCTAa- 
HOBJICHHA HapylleHHbIX pH Mepepeske *yHKUHH UMEIOTCA JIMIb OTAeJbHBIe 
yka3aHHa. ; 

JjaHHaa paOoTa uMesa WebIO BO3MOXKHO JleTasIbHoe UcCeqoBaHHe Nocsey- 
CTBHM JBUraTeJIbHbIX HapylleHHi Nocsie OOKOBOM Mepepe3sKH CTBOMAa FOJOBHOTO 
MO3ra Ha ypOBHe BapOsIHeBa MOCTA, B YaCTHOCTH, H3y4YeHHe BOMpoca O BO3MOXK- 
HOCTH BOCCTaHOBJIeHHA (PYHKUHH, HapyWIeHHbIX 9THM MOBpexeHHeM, a TakKe 
06 oObemMe HW TeMIaX S9TOFO BOCCTAHOBJIeHHA. 

Pa6ota MpoBo_Uacb Ha B3pOCJbIX OecnNOposHbIX cobakax. Tlonepewnas e- 
pepesKa CTBOJIa rOJOBHOTO MOsra BO BCeX CyIaAX NPOH3BOMAaCb C JIEBOM CTO- 
DOHbI Ha YpOBHe BepXHeli YacTH BaposMeBa MocTa. IJoxxoq K MO3roBOMY CTBOWJIy 
OCYIECTBANICH C JOP3abHOH MOBEPXHOCTH OCTOPOXHBIM OTMOaHHeM 3aTbI- 
NOYHOL JOH NeBOrO MOJyWAapHA; MO3SPOBaA TKaHb pacuJIeHAAaCb TYNbIM IyTeM. 

Tloq Ha6mtoyenuem Opi0 16 coOaK, yQOBJeTBOPUTeIbHO TepeHeCclux oMe- 
pauuio. OnepupopaHHble 2KHBOTHBIe MOABepralHch CHCTeMaTHYCCKUM UCCJIeNO- 
3aHHAM B TCUCHHe HECKOJIbBKHUX MeCALeB. 3a HUMH BeJICh KJMHMYeCKHe HaOIIO- 
[CHHA, TPOHSBOJMOCh U3MepeHHe TOHYCa MbILLIT KOHeYHOCTel HW paciipeqesenua 
darpy3KU Ha KaxK/lyI0 H3 KOHeYHOCTeH, 3alMCbIBalaCb TpaeKTOpUA XOJ[bOBI. 
Y HeKOTOPbIX ONepHpOBaHHBIX CoOakK BbIpaOaTbIBaJIMCb 3JIEKTpOOOOPOHHTedIb~ 
IbIe JIBHTaTeJbHbIe YCJIOBHbIe pecPJIeKCHI. 
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Hav6onee xapakTepHbIMU ObliM Cieqyioulue One OCOOeHHOCTH B KapTHHE 
VW AMHAaMHKe HapyUIeHHA M BOCCTaHOBJeCHHA PYKUMM ON€PUPOBaHHbIX *XHBOTHBIX~ 

Cpasy mocue onepauuu y coOak NOMHOCTbIO HapyllasIMCb (pyHKUMH CTOAHKH 
vu xogpOn!. Becb NepBbilt, JeHb NOce OMepallM OHH Me*KaJIM HENOIBUKHO, K KOH- 
Wy JHA MOMKHO OblIO OTMETHTb CiaOble ABH2KCHHA KOHedHOCTeH H XBOCTa. Co 
2 HA 2KUBOTHBIC HAYMHAI MOMHUMaTb rouoBy, a Cc 3—4 AHA Nocse onepallun — 
IIPHNOAHUMaTb MepeHIOIO YaCTb Tela WH HECKOJIbKO M€HATb CBOE MNOJIO2KeHHE 
B ADLMKe. 

C nepBpix »Ke Heli Mocule onepallMu y BCexX cOOaK HaOuOJalOCch XapakTepHOe 
W3MeHeHHe TOHYCa MbILIM TYJIOBMIla MH KOHeYHOCTeH, BCJIeACTBHe Yero TYJO- 
BHILe H eA 2KHBOTHbIX H3ruOaIuCb B IpaBy!o0 CTOPOHY, Ha JIEBbIX KOHeCYHOCTAX 
MpeoOsajlasI TOHYC SKCTeH30POB, a Ha MpaBbIxX — *sIeKCOPOB, OCOOeHHO CHJIb 
HO 3TO IpOABAIOCb Ha 3AMHHX KOHCUHOCTAX. 

Ha o6euxX mpaBbiX KOHedHOCTAX, HayHHadc 3—4 JHA TOcMe oOnepaulny, 
HaOJO{aIHCb HeperyJAPHbIe aBTOMATHYeCKHe JBUXKCHUA, CKJabIBAaOWMecA U3 
pou, MesKUX NofepruBaHull M TOHMYECKUX COKpaleHH MBILUIL, crMOartonulnx 
KOHCYHOCTb. OTH BbIHYKeHHbIe IBHXKCHUA YCHJIMBAJIMCh pW JeEMCTBHM pe3KHX 
SBYKOB, IIPHKOCHOBeHHH, a TakKxKe IPH BOSOYXEHUM WIM MPOHSBOJIbHbIX JBH- 
XKeHHAX *KUBOTHOIO. IlocreneHHO aBTOMAaTHYeCKHe JBHXKeHUA IporpeccupoBasH, 
a 3aTeM YMEHbIUAaIMCb H UCUeSaIM Yepes HECKOJIbKO HejeJIb. 

K KOHILy MepBol Hees COOakKH HadMHaJIH BCTaBaTb, OMMpasACh Ha BCe YeTHIpPE 
KOHeUHOCTH. 3aHve Jlalibl IPH STOM NOArHOaJMCb, HU RHMBOTHHIe Naau, walle 
Bcero Ha sleBbIli Ook. B sTOT MepHOy TeO 2XUBOTHBIX elle ObINIO HECKOJIbKO H30- 
rHyTO BupaBo. Ha seBblIX KOHeYHOCTAX MpeoOsafal TOHYC SKCTEH3SOPOB, Ha 
IipaBbix — (sIeKCOpos. 

XOJUTb OMepHpOBaHHble 2KHBOTHbI€ HaYHHAaJIM TOJIbKO K KOHILY BTOpoH He- 
qemu. CTosTb B STOT TepHOA OHH MOFJIM TOJIbKO IPHCJIOHMBLUMCh JIeBbIM OOKOM 
K OKPyKalolluM TIpeqMeTaM UJIM WIMpoKO paccTaBHB sanb. [loxoyKa Obiia He- 
POBHOM, KOHEYHOCTH IMpOKO paccTaBAIHCb; CcoOaku YacToO Magan. Tloctenen- 
HO TNOXOJKa %KMBOTHDIX yslyumasacb. | 

Uepes Tp HeyeuH Mocme onepalun coOakH, KaK paBHslo, yxKe XOPOLO XO 
MIM, HO elle JOITO OTMeYaIHCb HeEKOTOPble HapyLIeCHHA: NMOWAaTbIBAHHA, JuC? 
KOOPAHHHPOBaHHble ABYKeHHA, MHOra Nayenusa. []paBble KOHeYHOCTH MOJHHMAa 
JIMCb BBIIMe JIEBLIX H AOMbIWe OObMHOFO 3afepKUBaINcb B BOsAyxe. HepeyKe 
XKUBOTHBIC OCTAHABJIMBaIMCb C NOMHATOH MpaBol saquHel anol, KoTOpaa mpl 
3TOM COBePpliasla PA] HEMPOM3BOJIbHbIX JBYXKEHHH TO Ke, HO B MeHbILeli CTeneHH 
HaOsi0asiocb HM Ha MpaBoh Tepequel sane. 

B 9ToT Nepvoy Ip CTOAHMH COOaKH ONMPaJIHCb TaBHbIM OOpa3soM Ha JIeBEL| 
KOHeYHOCTH. Takoe mepepacnpeyesieHue Harpy3KH Ha KOHeE4HOCTH OOBeEKTHBH 
H3MEPAJIOCb C MOMOII[bIO SICKTPOBeECOB H PerHCTPUpoBalOch ocLHIOrTpadom 
Myorga MOXHO ObIIO HaOMIOAaTb, YTO AKMBOTHOE CTOHT TOJIbKO Ha ABYX JIeBbI 
uianax, Jlepxa o6e mpapple Ha Becy. | 

Y uerbipex co6ak c NOMOBMHHOM HepepesKoli MosroBoro cTBOMa usyyaNucy 
3IEKTPOOOOPOHUTeJbHbIe [BHTaTeJIbHbI€ YCJIOBHbIe peeKCbl Ha CBeT, 3BOHO} 
M Kacalky. OKa3aJlIOCb BO3MOXKHBIM BbIPaOOTaTh y STHX cOOakK ycOBHBIe péf 
@wleKcbl Kak C NpaBoll, TaK HW C JI@EBOM KOHEYHOCTH. i) 

K KOHUy Broporo Mecsla y OoMbIMMHCTBa COOak HapYIIeHHbIe BCuIeACTBE 
Mepepesku JIOKOMOTOPHbIe (YHKIMH Xe HaCTOMbKO KOMMeCHCHpPOBaJIHCh, 
*KMBOTHBIC MOPJIM XOPOLMO XOAMTb H OeraTb, H ON€PHPOBaHHbIX 2KUBOTHEIX TPy}, 
HO ObWIO OTHYHTb OT 30poBEIxX. HapyleHHA B MOTOPUKe MPOABASIAUCh TOME 
Tora, KOPa 2KMBOTHHIe BLINOHANH Oomee CORKHbIE WBUATeJIbHbIe AKTHI, TAKIf 
Kak XOJbOa lO JecTHUUe (OCOOeHHO BHH3), UPbMKKH HT. 4. Tonwueckne Hap} 
IW€HHA K STOMY BPCMCHH MOUTH MOJHOCTHIO CrVlaKUBaJIHCb, ABTOMATHYeCKHe BAI 
*KEHUA HCUesaIN, HO NpaBat 3aQHAA lalla OCTaBaacb Oomee NOABHKHOH, Yell} 
octaIbHbie. Bec Tesla Mp CTOAHHM %KMBOTHOTO Oouee paBHoMepHoO, pacnpeza) 
JIAJICA MeKAY NPaBbIMH MW JICEBLIMH KOHCYHOCTAMH, HO H3MepeHuA c MOMOITEf) 
SJIEKTPOBECOB TOKa3bIBaJIM, UTO Harpy3Ka Ha JIEBbIe KOHeUHOCTH Oba Bce xf 
HECKOJIbKO OoJIbIe, YEM Ha paBble. 
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Jjaipueiiiuero y.ryswmenusn B MOTOPHKe OM€PHpOBaHHbIX %KHBOTHbIX y2Ke He 
HaCTyNaJio, H 3TO CTaOHJIbHOe COCTOAHHe MOXKHO ObIWIO CUHTATH TipeleIbHbIM 
YPOBHEM BOCCTANOBJeHHA (byHKUMH, HapYUIeHHbIX Nepepeskoll Mo3roBoro 
CTBOJIa Ha ypOBHe BaposlHeBa MOcTa. i 

TakuM oOpa3om, NoIOBHHHAas nepepeska CTBOJIa TOOBHOTO MO3ra Ha ypoBHe 
BapOJIMeBa MOCTA BbISbIBaIa Y COOaK riyOoKHe HapylleHHA [BUPAaTeJIbHbIX cpyHK- 
uu. Hapywenuple yHKUMH MOUTH NOMHOCTbIO BOCCTAHABJHBaIHCh B TeVeHHe 
2—3 mec. 

CiefyeT Tak2%Ke OTMeTHTb, YTO BOCCTaHOBeHHe JIOKOMOTOPHBIX (pyHKUHH 
Noce HOMOBHHHON Mepepesku MOSroBOro CTBOWIA MpOTeKasO OblcTpee Bb TeX culy> 
WaAX, KOra NOJOMbITHBIE XKHBOTHBIE COJepXKaJIMCb B CBOOONHOM TOMeLLeHHH 
HM WacTO BbIIyCKaJIMCb B BOJIbepbl. Ecau xe COOaKH ObWIM JIMIUIeHbI CBOGOJDI 
Nepe(BUAXeHUA, TO Mpolecc BoccTaHOBMeHHA (byHKUMH yAWHHsAICA. 


@usuonornuyeckad sa6opatopus Iloerynuso 
Axayjemuu Hayk CCCP 29 X 1956 


HHTHPOBAHHAA JIMTEPATYPA 


a 1. A.Pa3g0a5Ck u i, [lpo6nempl Heppoviornu u cHxuatTpun, Kues, 1939. 2T.Crpe- 


u#HCKadx, Bonp. Hefipoxupypr., 14, 3, 44 (1950). *L.E.Beaton,C. RR. Leinin 
ger, J. Neurophysiol., 6, 1, 37 (1948) * Cobb Pilcher, Arch. Neur. Psychiat., 32, 
Beizl0 (1934). 8 A. D: Kel ler, Am. J. Physiol., 89, 289 (1929)= © A. D.“K eller, 
Pune J. Pliysiol:, 93, (665 (1930). 97 A. D. Kel lters Am-y J- Physioliy 113.) 7774935): 
PAs Da Kielier, W. K. Hare, Am. J. Physiol:, 105; 45 (1933), -° AwD. Keller, 
W. K. Hare, Arch. Neur. Psychiat.,32, 1252 (1934). 19 F.A.Mettler. J. Comp. Ne- 
urol., 80, 1 (1944). 
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LOKAA DBI 


ARA TEMUM HAYR Cccp 


Tom 112 


CH CTE.MAT WLU EGKHt SEK Ae3 AT E ohh 


I. MATEMATHKA 


4. JI. Bepman. Cxozumocts untepnoms- 
WHOHHOrTO Mpouecca Jlarpanxa, mo- 
CTpoeHHOrO IH aOcOJIOTHO HerIpe- 
PHIBHBIX PYHKUHH u yHKuUH c a 
HHUYCHHDIM H3MeHeHHeM . 

Ji. YT. Muxaitnos. Kpaepaa ganaua Tuna 
3aqauv PumaHa Jia cucTtem Auddepen- 
WHaIbHbIX YPaBHeHHH MepBoro 1o- 
PAAKa SJIHMTHYeCKOTO THIIa... . 

M. Posen@nat-Pot. OHTponHA cTOXxa- 
CTHYCCKHX MIPOMECCOB . . ... . 

B. C. Cksopyos. Ilpumexenue MeToja 
ceTOK K pelleHHIO cucTeM uddeper- 
WHaJIbHEIX YPpaBHeHHH B YaCTHbIX IIpo- 
H3BOUHBIX . . . mere, 

M. ®. Tumau. O BgaHMOCBA3H Mex Ly 
NOJHBIM HW 4YacTHbIMH HavJlyylHMH 
MpHOWKEHHAMH B cpelHeM (byHK- 
WH MHOTHX TePeMeHHBIX . 

WM. XH. Baexmau. O60 ycroiiumsocru nepHo- 
MYeCKHX pelleHHH KBa3HJIHHeHHBbIX 
ABTOHOMHBIX CHCTeM CO MHOPHMH CTe- 
TleHAMH CBOOOJBI .. . 

|B. M. Byyzax. O merojze TpsaMBIx yaa 

| HEKOTOpPbIX KpaeBbIX 3aau JI CH- 
cTeM ypaBHeHHH Cc YacCTHbIMH Mpous- 
BOJHBIMH .... ae ee 

iB. A. Jlurkun. Onepanuonusie HCUHcvIe- 
HHA JIA CyHKuHi, onpeseseHHbix 
Ha Bceli IpamMoH ... . 

'M. M. JlappeHTbes. O ganaue Kon yas 

JIMHeEHHBIX 9JIIMMITHYCCKHX ypaBHe- 

HHM BTOporo MopayKa..... . 

Bb. M.  Hatimapx. Ilonxnota cucTeMbI 
COOCTBeHHBIX H IIpHCOeLHHeCHHbIX MyHK- 
WMH CHIbHO 9JIIHMTHYeCKHX CHCTeM 
TuddepeHunabHbIX ypaBHeHHH .. . 

M. PosexOsat-Por. Teopua Mepeyaun 
HHOpMallHH Yepes CTOXACTHYeECKHe Ka- 
Mavbr CBASH 4%. 2. = + : 

B. A. Cratyassnyyc. Acummrornueckoe 
pasmoxmKeHHe isi HeOAHOPOAHBIX Le- 
men NVADKOBA «=. ts 3 le) 

san TJ39-neii. O suHeiHomM 9kcTpalio- 

JMpOBaHHH JHCKpeTHOTO Bee ase 

cnyuaiHoro MONA . . . . + es > 

A. B. Buuag3se. O eHHCTBeHHOCTH pe- 
wenua s3aqaun DpankA ANA YpaB- 

HeHua UanmpiruHa ....-+-+-- 


13 
16 


20 


24 


183 


187 


194 


195 


207 


370 


M. 4H. Bexya. Hexoroppie BOIIPOCbI 
OeCKOHEYHO MaJIbIX H3rHOaHHit NOBepx- 
HocTeH . . 

lr. Yyccu, B. “Tloenapy 1 u K. osm. 
IIpamol metoy B samaye Kowu jas 
KBaSHJIMHeEHHOTO = rumMlepOomHuecKoro 
ypaBHeHuA B cJlyyae JIByYX HesaBH- 
CHMbIX II@P€MeHHBIX . . 

Il. JI. Yabsuos. O6 A- “uHTerpasax Kou 
HG TROEANNOE os o0 3 

b. B. Wla6ar. Ipumepsi peulennis 3a- 
qaun Jlupuxdie Ia ypaBHeHHit cme- 
WaHHOrO Tua . . 

P. H. WUlep6akos. Tpoextupuo- -HHBapH- 
aHTHbIe pellepbl JIHHelMYaTOH TMoBepx- 
HOCTH, IIpHHajwiexameH JaHHOW KOH- 
TP DY CHILM Vig astoek ee NC yan sili: |. mene oota: 

P. Jj. Bayenmic. O6 anamuTuyeckHx 
pelleHHax juddepeHuMabHblx ypaB- 
HeHHH B 4WaCTHBIX HPpOH3BORHbIX Tpe- 
AON) WGN Se 3k 6 6 MSS 

K. K. Buasepuy. O ToxjecTBeHHOcTH 
WByX adreOpawyeckux Noe m-ro m0- 
(IRE Sc 

E. B. Panpenko. O mepe quna “Xaycnopda 

¥O. A. Kaasuk. O6 ofHom Kulacce uTe- 
PaLWHOHHEIX polleccoB jWIA nmpHowH- 
2KeHHOPO pelleHHA OMepaTOPHbIX ypaB- 
HeHHH . .. . 

M. A. Haimapx. ‘0 HempHBOAHMBIX amn- 
HeliHbIX MpeAcTaBeHUAX MOMHOU rpyu- 
mbt Jlopenua 

A. H. Moaax. O6 yeulOBUsAxX HeOOXOMH- 
MBIX H OCTATOUHBIX JWI MNMOJIHOM 
alllipOKCHMaTHBHOH paspeluMOcTH ypa- 
BHeHHH BecbMa OOleH MpHpOsbl 

M. K. Toranos. Teopembl Bul0xKeHHA IA 
aHaJIHTHYecKHX (pyHKUHH MHOrHX Me- 
PEMECHEDIXS sae eeeenecipceces cms we imtcnm-uns 

Ir. A. Apremos. Ilpumenenve metoya 
UansbiruHa K pellieHHI0 XapakTepu- 
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Oncoceratida .... 530 
A. T. Wapos. Ileppas Haxojka “Mes10Boro 

?KaJIOHOCHOrO TlepeMOHUAaTOKPbIOTO 


Aculeata) . .... 943 


H. JI. Bacuapesckas. Hoppe JaHHble © 
mego3olickoli qsope 0. KovenbHoro 
W. B. Jlamxua. O samryxcKoh dsope 
A. T. Wapos. Humder muomonrep (Mio- 
moptera) 43 MNepMcKHX \OTO*KeHHH 
KysHeuxoro OacceliHa . . -- ++ > 


XXV. IHTOJIOrHA 


X. M. Kaponunckas. O clloco6ax pas- 
MHO2KeHHA KJeTOK B PasBHBaloleMca 


ceMeHHKKe JIATYUIKH 


WM. MW. Kuxnayse. Lluroxumuveckoe ue- 
cleqoBaHHe puOOHYKJeHHOBOM KHCJIO- 
Tbl B PpaSBHBaloWHxcH AMWaxX HeKOTO- 
pbIx GeCMOSBOHOUHBIX... . - + + - 


B. A. Bpogckuii. Pacnpefzenenue pxoo- 
HYKJe€HHOBOH KUHCJIOTbI B UYBCTBH- 
TeIbHbIX WM JBHFaTeJIbHbIX HePBHbIX 
KuleTKaX MO JaHHbIM WMTOOTOMeTpPHH 

— HyksenHosble KHCAOTEI B MOTOHELi- 
powax cMWHHOrO Mosra IIpH JelicTBHH 
OapOamua HM ypeTaHa (KOJINYeCTBeH- 
HbIM UHTOXHMHYeCKMH aHbaiH3) . . 


K. K. Cypukopa. Iluroxumu4ueckoe u3y- 
yeHwe WAKIa CeMeHHOrO 9SIHTeIHA 
Y Cor@H Wi Goo 6 S do HS ee 

JI. A. UyGapepa. Iluronoruyeckoe u 
IHTOXHMHYecKoe H38y4eHHe Mpollecca 
ONIOLOTBOpeHHA Y pewHOH MMHOrH 
(Lampetra fluviatilis). ..... 


A. ®. Uepeynnyenxo. Bauanne «eli- 
KOWMTapHOM CbIBOPOTKH) Ha MUTOTH- 
YecKylO AaKTHBHOCTb KJIeTOK JIMM@a- 
THUCCKIDG)) VSUIOBM een) sem iG 
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XXVI. THCTOJOLHA 


JI. B. Bepaun. Tuctrosormueckve u3Me- 
HeHHA KOXKM KPOJHKOB H MOPCKHX 
CBHHOK, BbISbIBaeMbIe MHTaHHeM Ha 
HUX KJlemei Hyalomma asiaticum 
P. Sch. et E. Schl. (cem. Ixodidae) 


M. SA. Jlesuna. Hexoroppie oco6eHHoctTu 
CTpoeHHA cpefHeH OOOMOUKH aOpTHI 
KOPOBbI B Pa3HbIX BO3PacTaxX ... . 

A. ®. Hukudopos. O peakuuu Helipo- 
HOB BepXHero WelHoro y3Jla Ha Nepe- 
pesky CHMIlaTHy¥ecKoro HepBa Ha wee 

— PeakWHA UYyBCTBHTeIbHOrO HelpoHa 
Ha Tlepepesky ero OTpOCcTKOB .. . 

M. WH. Cemenopa. OO uHHepBallHH xKel- 
TOrO TeJla B AWYHHKe XKeHILHHBI. . 

T. C. Wspanopa. O ctTpoeHuH KkujeTOK 
MEA yieGl MOEN hyo 5 Senet 46 

K. C. Jlo6pinyes. K Bonmpocy O TOHH- 
yeCKUX HW HeTOHHYCCKHX MbILeUHBIX 
BOUOKHARI., “.5. GEN. Ge ees 

B. B. Mowuanopa. K xapakTepucTuke 
MOMKOXKHOK PpbIXJOM CcOeHHHTeIbHOK 
TKaHH KOCK pasJIHYHbIX BO3pacTOB 

A. JI. Moaenos. O cozepxaHun Hu pac- 
peseneHHH HYKJICHHOBbIX KHCJOT B 
HelipOceKpeTOPHbIX KJIeTKaX IIpOMe- 
XKYTOYHOrO MO3ra KOCTHCTHIX PIO 

E. Bb. Xaticman. TuctoapxureKronuka 
cOOcTBeHHOM BularanHWHOH obo010uUKH 
AWTKA: igs at iow 1 PR gee 
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XXVII. TEHETHKA 


A. WH. ArtaGexopa. SBseHHe reteposuca 
Y GOOOBEI a. at) (2 neers eee 
A. ©. Werpos. SHauenue amomukevca 
Wid 3akpelJieHHA Yereposuca .. . 


XXVIII. FKOJIOTHA 


E. H. Noausanoga. IlpHunust, ompere- 
JIAIOULWe UHCCHHOCIb XJICOHBIX KJIO- 
mop (cem. Pentatomidae) B 10xKHBIXx 
3ePHOBbIX palHoHax Esponelickoli ua- 
CTH "GOl038 a”. sa. 9) oie ae 


B. B. XaeGosny. Ha6st0fexua Had Mopo- 
30CTOHKOCTbIO MHOFOMCTHHKOBBIX Yep- 
Beli KypuubcKOH rpajbl. . . ... . 

T. E. Mopo3opa. SHaveHHe BHeLWIHUX 
M BHYTpeHHHX (akTOPOB B MNOJOBOM 
nuke okyHA (Perca fluviatilis L.) 


XXIX. THAPOBHOJIOTHA 


r. M. Beases u TI. B. Yurakos. Hexo- 
TOpble 3aKOHOMepHOCTH koOsIM4eCTBeH- 
Horo pacipeseseHuA OHHOM dayHbl 
BipOsax AnTapKTUKiie Tens Canes 

K. A. Bpogckui u Mz. E. Bunorpa- 
Hos. O pacnpefeneHuu maankTona 
Vuguiickoro cextopa AntTapKTHKH 
(10 Matepvaiam I _ pelica Kom- 
IJleKCHOH aHTapKTHYeCKOH 9KcHeqH- 
umn Akajlemuu HaykK CCCP)... . 

3. [I. Mopazyxaii-Boatosckaa. O napte- 
HOreHeTHYeCKOM pa3sMHOxKeHHH  Lep- 
todora kindtii (Focke) u Bythotre- 
phes’ Leydig" 0 nee: 


AXX. MHKPOBHOJIOrHA 


K. B. Kocuxop u O. IT. Paescxas. 
K sompocy 0 Mpucnoco61eHun jpox- 
weli_ kK cOpaxKHBaHHIO Ccaxapo3sbl . . . 

I. X. Paxno u B. WM. Toxpep. O Bo3mox- 
HOCTH YCBOCHHA MOJIeKyJIAPHOTO a3o- 
Ta Ip Temllepatype 50° orjembHEIMH 
TIOUBCHHBIMH OakTepHAMH .... . 

M. B. Makcumosa. Bananne untTeucus- 
HOCTH cBeTa Ha HeKOTOpble ocoGeH- 
HOCTH OOMeHa BellecTB NMyplypHbix 
GaktepHin 5 oye a.) ae 


I. HW. Bopo6besa. K u3yyenuto pom 
OakTepHi us pogza Pseudomonas B 
He@TAHOH MHKpOOMONOrHH .. . . . . 

HM. B. Maxcumosa. J]elicrsue cBeta pas- 
JIMYHOPO CHeKTpaIbHOro cocTaBa Ha 
pasBHTHe H HeKOTOpble OcoOeHHOCTH 
OOMeHa BellecTB NyplypHbIxX OakTepuili 


XXXI. MOP®OJIOrHAl PACTEHHH 


B. T. Anexcanapos u A. B. Jo6potsop- 


ckas. OO anypomee y omen (Viscum 
el Bitte 9.) eae ee eee 


XXXII. AHATOMHA PACTEHHH 


M. ®. Byraesckui. ®opma mporonma- 
CTOB KJIeTOK MepHCTeMbI, YyOHTbIX MO- 
POSOM Ms 7 Ae aes 
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XXXIII. IKOJOLHA PACTEHHH 


A. B. Boesogun. Peakuua 2BytoMHBIx 
pacteHu Ha repOunun 2,4 JI. 

A. A. Maspiues. Tponeccni pasBurus 

_ 4 pocta KYJIbTYpHBIX pacTeHHii B BBI- 
COKOPOPHbIX 30HaX CeBEPpHOrO CKIOHAa 
SanmaqHoro Kapkaza..... 

— Buouornyeckue ocoGeHHocTu KapTo- 
eA B YCOBHAX Ba%KHBIX BbICOKO- 
ROD HMGIMe eee We kk. amet. M, 


XXXIV. ®CH3HOJOlHA PACTEHHH 


H. H. Opunnuukos u H. M. Llnxanosa. 


K sonpocy © NpwunHax pasHoKaye- 
CTBeEHHOCTH 3ePHOBOK MUeHHUbI, cPop- 
MHPOBaHHbIX B Pa3HbIX IBeTKaX KO- 
BOCK Als < ye 

O. K. Jlo6pomo6cknit u A. B. Caappo. 

| IlpuMenenue mukposmementa HuKemA 

WIA MHTaHHA BHUHOrpaya 

JI. Jj. Maxcumenxo. Buausanue npen- 
-MO0ceBHOH 3aKaJIKH CeMAH KYKYPY3bl 
K gacyxe Ha ee BASES H ypoxalt 
sepHa ... frenciaiae 

es A. AGnonckuii. oO 3uaueHun ueueBH- 
yek y KJyOHeH KapTodema .. . 

Ti A. Baactox, IT. B. Topyuknit i 
Cc. B. YepexHH4eHKo. HekopuHesaa 
MlOAKOPMKa THAMHHOM H pocT pacTeHHuit 
B llepHOA UBeTeHHA .. . . ee 

M. B. Yay6exosa. V3yuenne H3O0TONHOTO 

cocTaBa KHCJOpofza KJJeTOK BOyOpo- 

cJleH TIpH (oTocHHTese ... . 

M. X. Yaiiaaxsn u JI. M1. Xaonenkora. 
O pou JIMcTbeB B pa3sBHTHH O3HMbIXx 
DACTCHUMM Beto Sense ss se 

A. Jj. TapaOpun. Bauanuve mMukopH3bl 

Ha lorsomeHHe dochopa cexHlaMH 

FRYOR coll yh (Oho Bee Ene ten tee ee 

M. ®. Epwios. O qborocuyTe3e 4HcTbIx 

| 4H 3albiWIeHHbIX JIHCTbeB JIHMbI MeJKO- 

JIMCTHOH HW BA3A MeIKOHCTHOrO . 


XXXV. 300/IOTHA 


H. A. [uagkos. 
| TO3BOHOUHBIX 
(Oyxta Tukcn) . 
. A. Moncees. ’ OdpasoBanne “KHOI 
dopmst cumbr (Oncorhynchus masu 
morpha forinosanus (Jordan et Oshi- 
ma)’ B OacceliHe pekH CeaHkKH 
|]. B. Haymos. )KuskesHbiit Wa4k rHy- 
pomeny3pt Cladonema pacifica Nau- 
Oo oe 
10. ©. MosanaKos. 
MOlBbI BapeHwoBa MOpH... . - - - 
MW. I. FOganos. Pesypratpi yecie1oBa- 
HHA HepecTHJIHUL aTJaHTHYeCKO-CKaH- 
WMHAaBCKHX ceJibJeli : 


Hosple cBeeHHA O 
SeUODESR re 


<0 TWIOMOBHTOCTH 


XXXVI. PH3HOJIOTHA 


T. H. Coaneprunckas. Buananne yfavle- 
HHA BePXHHX WeMHbIX CHMMATHYCCKHX 
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Y3JI0B Ha 3JICEKTPHYeCKYIO AKTHBHOCTb 
KOPbI FOJIOBHOrO Mosra. . . : 
B. C. WWlesesepa. O6 uHTepdepennnn 
B M@KHeHPOHHbIX CHHallcaxX MMIMysIb- 
COB, NPHXOJAMMMX MO pa3sHUHBIM acp- 
(pepew THEM BOIOKSaM... .. 

tO. A. Terposnu. Tlpumenenne panuo- 
AKTHBHBIX H3O0TONOB K H3y4eHHIO BbI- 
WeleHuA (ocpopa WH HORA CJIOHNbIMU 
2*KelesaMH pH ycIOBHOH H Gesycs0B- 
HOH ceKpelHu 

A. B. DKupMyHCKHH. Vismeuenne nIpHKHa- 
HeHHOM OKPackH KOpbI 60.IbLIOrO MO3- 
ra Mbiluel pH WeHCTBHH Ha HHX CHVIb- 
HOTOMSBY Kal saree 

B. ®. Jlapnonos. O crlenudnanocrn neii- 
CTBHA CcBeTa Ha pasMHO7KeHHe MITHIL 

H. A. lOumenxo. K Bompocy 06 skciepu- 
MeHTaJIbHOH KOpOHapHol HeOcTaTOuHO- 
Cras ee et ee 

ASK Bockpecenckas. O pom rpH6o- 
BHJHBIX Tel HaTIOTOUKOTO TaHrvivA 
B YCJIOBHBIX gy pana MeJOHOCHOHK 
Tee. 

OSC Mepxysiopa. K BOrpocy 0 pecpuieK- 
TOPHOM MexaHH3Me KamopHol u nH- 
pamulOHOBOH Ek omH- 
JlelicHH . . . 

lagile PopulyHosa uA. M. Monaenxos. 
K MexaHH3My MpoBokauMu OeccHMI- 
TOMHOM HHDeKUHH. . . : 

H. H. Jlupmnu. YcsopnopedpatekropHas 
JI@ATeIbHOCTh COOaK pH BO3eHCTBH- 
ax Totem YBU wa oONacTb MO3*KeUKAa 

H. Tl. Mosyau. Bananue anoulekrpoua 
Ha 3aTOPMOXKeHHbIe TOJO2%XHTEJIbHbIE 
YCJIOBHbIe pedleKcbl . ... - > 

H. WH. Hesanna. Hapylienne u poceTa- 
HOBJeHHe JIBHTraTeIbHBIX (pyHKUHH y 
co6ak Ocie MOMOBHHHOM molmepey- 
HOM MepepesKH CTBOIa FOJIOBHOPO MO3sra 
Ha ypOBHe BapOJiHeBd MoOcTa . 


XXXVII. IMBPHOJIO[HA 


MW. A. Cayos. O6pa3s0BaHHe WepHBHTedJ- 
JIMHOBOTO MpocTpaHcTBa Y OBOWHTOB 
OCeTPOBbIX PpbIO ... . : one 

— Vi3menenve pa3sMepoB sep B tlepHon 
pocta H CO3peBaHHA OBOWMTOB OceTpa, 
CeBpIOrH H CTepyIAqH ... - ie 

O. B. Wlymkuna. Pasputue rtumyca y 
KOPOBbI ; 

H. H. Port. Vamenenns OTHOCHTesHOTO 
pocta OpraHoB UpilvieHKa B TedeHHe 
HHKYOaWHU pli pasHYHbIX MOCTOAH- 
HbIX Temllepatypax ... - : 

B. MW. Kantoposa. Tut erpoeitii na- 
weHTb! Kopopb! (Bos taurus) . 


XXXVIII. TAPASHTOJIOTHA 


OQ. B. Bunorpagckas. Bananue Temie- 
paTypbI BOA, B KOTOPOH pasBUBaJHCb 
JHUMHKH, Ha pa3Mepbl Abixavell 
OKPbWICHHBIX KOMApOB (Ratt Culi- 


cidae) . 
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